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{hdominal section is a hit below the belt and the patient is 
always winded by it.—W. Pasteur, 1910 
r HE significance of atelectasis as an 
important postoperative complication 
is now well recognized. The numerous 
factors which play a part in the production of 
atelectasis have been discussed previously (4). 
It is our purpose here to indicate some of the 
causes of pulmonary subventilation and to 
point out the relationship between this con- 
dition and postoperative atelectasis. 

The etiology of atelectasis has attracted 
the attention of many workers. It is now 
fairly well accepted that atelectasis results 
from bronchial obstruction, as shown by the 
work of Coryllos and Birnbaum, Brunn and 
Brill, and others. 

It is generally recognized that it is an upper 
abdominal operation that predisposes — to 
atelectasis. Sise (21), for example, found that 
postoperative lung complications occurred 
alter o.5 per cent of operations on the extrem- 
ities, 1 per cent after operations on the lower 
abdomen and to per cent after operations on 
the upper abdomen. A. L. Brown (3) and 
others have found a similar distribution. 
Studies on the vital capacity have given 
parallel findings (8). Head, for example, 
ound an average reduction in vital capacity 
oi 8 per cent after haemorrhoidectomy while it 
Was reduced from 78 to 88 per cent after 
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operations on the stomach. It was. first 
thought that such a fall in vital capacity after 
abdominal operation was due in part to the 
pain of vigorous respiration following surgery. 
But Sise (22) has pointed out that the deep 
respiration induced by carbon dioxide inha 
lation does not cause excessive pain in the 
postoperative patient. 

William Pasteur (16) in 1908 showed that 
there was a limitation of motion of the dia 
phragm after upper abdominal operations. 
Recently Muller, Overholt and Pendergrass 
(14) studied this question more thoreughly in 
25 selected cases of upper abdominal opera 
tions on the stomach and gall bladder. They 
found diminished expansion at the bases of 
the lungs in all cases; in 80 per cent there 
were suppressed breath sounds, in 20 per 
cent bronchial breathing, and in 56 per cent 
rales. Yet only three of their patients had 
cough and dyspnoea. They concluded that 
these changes can be considered as a normal 
accompaniment of every upper abdominal 
operation and named the syndrome: pul 
monary hypoventilation.’ 

We have been interested in the relationship 
between upper abdominal operations and 
these described changes in pulmonary phys 
iology. Our method was to study in the same 
animal the effect on pulmonary compression 
of various surgical procedures such as anas 
thesia, abdominal incision, traction on ab 

\ more consistent term would be ‘‘ pulmonary subventilation,” and 
since the latter would also avoid the possibility of confusing ** hypo 
with ‘‘hyper,” it was decided to employ it in this paper. 
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Fig. 1. Kymographic tracing of intrapleural pressure 
and respiratory movement in a normal unanesthetized 
dog. The downstroke in both tracings is made on inspi- 
ration and the upstroke on expiration. J.P.P. indicates 
intrapleural pressure. Figures are in centimeters of water. 


dominal viscera, and pressure on the abdomen. 
The state of pulmonary compression or dis- 
tention was determined by means of intra- 
pleural pressure. Trochars were placed in the 
intrapleural cavities of the dogs, and by 
means of branched tubing both manometric 
and kymographic records were obtained. We 
also made blood pressure observations. 
Figure 1 shows what may be considered a 
normal curve. As is well known, intrapleural 
pressure is normally subatmospheric due to 
the stretch of the elastic lung tissue. During 
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inspiration as the thorax is enlarged, there is 
greater stretch and the pressure becomes more 
subatmospheric. During expiration, it be- 
comes more positive since the stretch is 
reduced but normally it is still subatmos- 
pheric. Thus, the greater the lung is com- 
pressed, the more positive does the intra- 
pleural pressure become; the more the lung is 
distended by a deep inspiration, the more 
subatmospheric or negative does it become. 
A pneumograph was placed on the dog’s chest 
in order to determine the relative expiratory 
or inspiratory position of the thorax. 

The first surgical procedure we studied was 
ether anesthesia (1). The effect is quite com 
plicated (Fig. 2). At first there is violent 
respiratory movement which corresponds t 
the second stage of anesthesia. As the anima 
goes into the third stage of anesthesia, on 
notes a gradual and very definite rise in intra 
pleural pressure accompanied by a graduall: 
decreasing thoracic girth. A rise in intra 
pleural pressure means less lung distention 0 
relative lung compression. This may be du 
to paralyses of the intercostal muscles in t! 
face of a constant lung elasticity, for in de 
third stage anesthesia the intercostal muscl 
can be seen to be sucked in, during inspiratio: 

Abdominal incision further increases intr: 
pleural pressure (Fig. 3). This might | 
explained by Overholt’s theory that pu 
monary subventilation is due to pneumope 
itoneum which he thinks occurs after a! 
dominal incision (15). The intraperitone 
pressure is normally subatmospheric and ! 
has found it increases somewhat after a 
dominal incisions. Pneumoperitoneum occu 
after many surgical procedures as can 
seen in Figure 4. 

Assistants often get tired during a surgi 
operation and may rest on the abdom 
This further increases intrapleural pres: 
or causes further lung compression as maj 
illustrated by reference to Figure 5. © 
evidence is here afforded of the possibly ha 
ful effects of thoughtless leaning on a pati: 
abdomen during an operation. 

Traction on any abdominal viscus 
the stomach or mesentery further incré 
the pressure and causes more pulmo 
compression (Fig. 6). It is suggested t 
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during operations in which an organ is put on 
a continuous stretch, there must be a marked 
effect on respiration. 

To the question, are these changes purely 
reflex and do they disappear after the ab- 
domen is closed and anesthesia stopped, the 
answer is apparently no, as may be deduced 
from data offered in Table I. Before surgery 
the intrapleural pressure was —3 centimeters 
water to —8 centimeters water. After the 
anesthesia was stopped and the abdomen 
closed the pressure was +3 to—6. The total 
increase in intrapleural pressure at the end of 
expiration in this case was 6 centimeters of 
water. The cause of the increased intrapleural 
pressure is probably the rise in the diaphragm 
which Pasteur (16) first described in 1908. A 
roentgenogram of a normal pre-operative chest 
is shown in Figure 7. After surgery it can be 
seen that the diaphragm has risen somewhat 
causing the heart to assume a more horizontal 
position but the mediastinum has not shifted 
(Fig. 8). It is the base of the lung that 
sullers most, and as a result, bronchial breath- 
ing and rales might be heard in a case like 
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Fig. 2. Kymographic record of intrapleural pressure and thoracic girth in a dog 
showing effects of ether. The intrapleural pressure is increased and the thoracic girth 


this. It should be emphasized that bronchial 
breathing, diminished expansion, and _ rales 
heard at the bases of the lung following ab- 
dominal surgery do not necessarily mean 
pneumonia. 

Pulmonary subventilation also occurs in 
other conditions. Pasteur (17) in 1890 studied 


TABLE I.—INTRAPLEURAL PRESSURE CHANGES 
IN DOG DURING GASTRO-ENTEROSTOMY 


Intrapleural Intrapleural 
Ti c pressurt pressure 
sa expiration inspiration 
cm. HO cm. HO 
1:59 Before ether 3 8 
2:00 Anesthesia started, +3 20 
dog struggling 
2:05 Deep anesthesia +-2 
2:20 Peritoneum 
opened 12s ’ 
2:30 Gastro-enterostomy +3 6 
2:40 Gastro-enterostomy r3 | 6 
| 
: ; ; 
3:00 | Peritoneum closed | +3 | 6 
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Fig. 3. Kymographic record of intrapleural pressure and 
thoracic girth in a dog under ether anesthesia showing 
effect of opening the abdomen 


15 cases of diphtheritic paralysis of the dia- 
phragm. He found percussion dullness and 
bronchial breathing in many of the cases but 
at autopsy he found atelectasis. Elderly 
patients who have been bedridden for some 
time due to such conditions as typhoid fever 
or fractured neck of the femur suffer from pul- 
monary subventilation. It also occurs in tym- 
panites as is seen in this case (Fig. g). After 
the tympanites has been removed by suitable 
treatment the diaphragm again assumes its 
normal level (Fig. 10). 

The increased intrapleural pressure induced 
by surgery might be expected to have a pro- 
found effect on circulation. Physiologists 
have long recognized the importance of the 
negative pressure in the thorax in aiding 
venous return. An increased intrapleural pres- 
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subventilation 
pheumoperitoneum after abdominal operation. 


Fig. 4. Pulmonary produced by 


sure would therefore impair venous return 
Lister has suggested that venous stasis is a! 
important factor in the formation of post 
operative emboli. Kountz, Alexander, an 
Dowell (10) found that the increase in intra 
pleural pressure in emphysema causes al 
increased venous pressure. The increase i! 
intrapleural pressure causes a lowering © 
arterial blood pressure (Fig 11). Pulmonar: 
subventilation might therefore be a factor i 
the lowering of arterial blood pressure foun 
after surgery. 

The pulmonary compression induced | 
surgery helps explain the decrease in vit 
capacity found after abdominal operatioi 
Pulmonary compression is also an adequa 
explanation for diminished expansion, ral: 
and bronchial breathing or diminished brea 
sounds heard at the base of the lungs wh 
Muller, Overholt, and Pendergrass found a! 
an upper abdominal surgery (14). 

Carbon dioxide inhalations have been fot 
to be a great aid in both the prevention 
treatment of postoperative complications 
Carbon dioxide causes a decrease in in! 
pleural pressure (20) to its normal subatn 
pheric level thus counteracting the effect 
surgical procedures (Fig. 12). If atelect 
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ig. 5. Kymographic record of intrapleural pressure and 
thoracic girth in a dog under ether anesthesia showing ef 
fects of pressure on the abdomen. J/.P.P. figures indicate 
intrapleural pressure in centimeters of water. 


has already occurred the decreased intra- 
pleural pressure induced by carbon dioxide 
might be expected to help distend the col- 
lapsed lung. Of course, there are other reasons 
why carbon dioxide is an efficacious treat- 
ment. It dilates the bronchi (2), raises blood 
pressure (11), and increases ventilation. The 
elect on intrapleural pressure seems almost 
specific in counteracting the harmful effects 
of surgery on pulmonary physiology. 

What is the relationship between the con- 
ditions of pulmonary subventilation and ob- 
structive atelectasis? It is suggested that pul 
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Fig. 6. Kymographic record of intrapleural pressure in 
both relate and blood pressure showing effects of traction 
on the stomach. 


monary subventilation is an etiological factor 
in the production of real atelectasis. Lung 
compression and decreased ventilation will 
favor the accumulation of secretion and thus 
prevent proper lung drainage, thereby lead 
ing to the production of mucous plugs. 
The importance of diagnosing this condition 
and of administering the proper treatment is 
therefore evident. 

The distinction between pulmonary sub- 
ventilation and postoperative atelectasis is 
demonstrated in Table II. 
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Fig. 7. Roentgenogram demonstrating the normal chest 
of a patient before operation. 
Fig. 8. Same patient as in Figure 7 after abdominal 
operation. Note increase in the height of the diaphragm 
and increased thoracic girth. 
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Fig. 9. Tympanites present after operation and produc- Fig. ro. Same patient as in Figure 9 showing return 





ing pulmonary subventilation. Note the position of the diaphragm to a more normal position after the tympan! 
diaphragm was relieved by enema. 














TABLE’ II.—DISTINCTION BETWEEN PULMO- 
NARY SUBVENTILATION AND POSTOPERATIVE 
ATELECTASIS 


| | 
Pulmonary subventilation Atelectasis 
Occurs after about 4 per 
cent of abdominal oper 
ations 


Occurs after 100 per cent 
of abdominal operations 


Incidence 


Intrapleural Increased Greatly decreased 
pressure 


Distribution Bilateral Usually unilateral 
High diaphragm and lung 
compression 


Etiology Mucous plug 


Thorax | Enlarged Sucked in unilaterally 


Mediastinum | Not changed Shifted to the side of the 
lesion 

Carbon dioxide to distend 
collapsed lung. Bron- 
chosopy if medical 
treatment is not suc- 
cessful 


| Carbon dioxide to prevent 
the occurrence of ob- 
structive atelectasis 


Treatment 


SUMMARY 

Surgical procedures on the abdomen pro- 
duce pulmonary subventilation by increasing 
intrapleural pressure. Anesthesia, abdominal 
incision, traction on abdominal viscera, and 
pressure on the abdomen tend to increase 
intrapleural pressure, which in turn may raise 
systemic venous and lower arterial pressure. 
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Fig. 11. Kymographic record of a pithed dog under 
artificial respiration showing the effect of increased intra 
pleural pressure on blood pressure. Intrapleural pressure 
was increased by an adjustment of the artificial respiration 
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Kymographic record of intrapleural pressure and thoracic girth in a dog 


under sodium amytal anesthesia following the administration of different concentra 
tions of carbon dioxide. Intrapleural pressure figures are indicated in centimeters 


of water. 
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The increased intrapleural pressure offers an 
explanation for the decrease in vital capacity 
and the signs at the bases of the lung found 
after surgery. Carbon dioxide has been shown 
to lower intrapleural pressure and, therefore, 
to counteract the harmful effects of surgery 
on respiratory physiology. The relationship 
between pulmonary subventilation and ob- 
structive atelectasis is pointed out. 
We desire to thank Dr. Harold Brunn for aid and 
advice. 
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T HAS been known for many years that 
the corpus luteum is an important physi- 
ological link in the mechanism of preg 

nancy. This fundamental fact, in the physiol- 
ogy of the female reproductive mechanism, 
has been established by a series of beautiful 
studies which were inaugurated by the epoch- 
making discovery of Fraenkel, who, at the 
suggestion of Professor Born, investigated the 
effect of removing the corpus luteum on the 
maintenance of pregnancy. Fraenkel found 
that when the corpus luteum was removed 
from pregnant animals abortion took place. 
He concluded that this structure produced a 
secretion or hormone which acted directly 
upon the uterus to maintain the viable con- 
nection between the placenta and the mater- 
nal tissues. It is needless to review in detail 
the important contributions of Loeb (22, 23), 
Bouin and Ancel, Dubreuil and Regaud, and 
others. All of these investigators have ad 
vanced additional evidence which has con- 
lirmed the essential fact that the secretion of 
the corpus luteum is of fundamental impor- 
tance in the maintenance of pregnancy. The 
recent investigations of Corner and Allen (1, 8) 
have added the final proof to this conception 
of the function of the corpus luteum. These 
investigators prepared an extract from corpora 
lutea which, when injected into rabbits spayed 
shortly after mating, allowed pregnancy to 
continue throughout its normal period. Fur 
thermore, with these extracts, they produced 
typical progestational changes in animals pre 
viously sensitized by the injection of estrin. 
It seems fundamentally sound, therefore, to 
accept as sufficiently demonstrated that the 
primary function of the corpus luteum is the 
production of a secretion which is essential in 
the establishment and maintenance of early 
pregnancy. 

It has been found by repeated experiments, 
both artificial and performed by nature, that, 
if nidation fails to occur, the corpus luteum 
devenerates and disappears. Whereas, if nida 
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tion does occur, the corpus luteum is stimu 
lated and continues to function. The mecha 
nism of this activation of the corpus luteum 
has eluded final demonstration until recent 
years. It has been through a series of studies 
which have been developed. largely from an 
entirely adventitious viewpoint, i.e., the study 
of the anterior lobe of the hypophysis, that 
delinite progress has been made. 

It seems logical to reason that the factor 
which is known to be most potent in its action 
on the ovary, might be expected to be the 
link concerned with the activation of the 
corpus luteum. In the inception of the work. 
which we wish to present in this communica 
tion, this process of reasoning lead us to con 
sider that such a mechanism would in all 
probability be found to operate through the 
anterior lobe of the pituitary body, since 
numerous brilliant investigations had dem- 
onstrated the profound and fundamental na 
ture of the control exercised by this structure 
upon the female reproductive organs. 

The capacity of the anterior lobe of the 
hypophysis to produce an effect upon the 
ovary was demonstrated independently in 
1927 by Smith and Engle and by Zondek and 
Aschheim. These observers found that sub 
cutaneous implantation of anterior lobe tissue 
into infantile mice brought about a rapid de 
velopment of the genital tract, with the pre 
mature appearance of estrus, enlargement of 
the ovaries, and specific changes in the uterine 
epithelium. The ovaries were most remark 
able, the follicles had undergone rapid de 
velopment, ovulation had taken place in many 
cases, and corpora lutea had been formed. In 
addition, there were numerous blood filled 
follicles and, in some instances, luteinization 
had occurred in unruptured and even in im 
mature follicles. In addition to being of 
fundamental physiological importance, this 
reaction has been utilized as a practical basis 
for much of the subsequent work on the an 
terior lobe of the hypophysis and has con 


Part of the animals use: 











Fig. 1. Drawing of the ovaries, uterus, and tubes of 
normal mouse No. 51-840 after fixation in Bouin. This 
mouse had an index of 1.1 and was the largest normal in 
our series. 6. 


stituted an exceedingly delicate biological 
test for the presence of the hormone or hor- 
mones of this gland. It is not within the 
province of this paper to discuss the so called 
duality of the anterior lobe secretion, or the 
possibility, as suggested by Philipp and others, 
that the hormone present in the urine of 
pregnant women is in reality a_ placental 
hormone. Studies have been carried out by 
Friedman, Wolfe, and others on the relation- 
ship between the hypophysis and ovulation. 
In all these investigations it has been re- 
peatedly demonstrated that the anterior lobe 
possesses a very powerful capacity to stimu- 
late the production of lutein tissue in the 
ovary, under a variety of conditions. All of 
the studies which have been directed toward 
the solution of this particular problem have 
strongly supported the concept of a relation- 
ship existing between the anterior lobe and 
the corpus luteum. 

The considerations just outlined lead to the 
assumption that there is probably some pecu- 
liarity in the state of pregnancy which in- 
creases the capacity of the anterior lobe of 
the hypophysis to stimulate the ovary, and 
more especially the corpus luteum. It was on 
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this assumption that the experiments reported 
here were inaugurated and, since it is obvious 
that the placenta is the most characteristic 
and pertinent structure developed during 
pregnancy, it seemed probable that it would 
have some specific action on the anterior lobe. 
The same line of reasoning included the pos- 
sibility of the controlling factor being decidua! 
tissue or the fetus itself. The former was 
thought to be unimportant, since the experi 
ments of Loeb had demonstrated that the 
presence of experimentally produced placento 
mata was insufficient to maintain the corpu 
luteum in a state comparable to the corpu: 
luteum of pregnancy. The rdle of the fetus i 
easily excluded as a source of the unknow: 
secretion by the consideration of hydatidiforn 
mole and chorio-epithelioma. In these ir 
teresting conditions the endocrine activitic 
of pregnancy are maintained after the fetu 
has been expelled from the body. 

The capability of the placenta to produ 
a hormone was first suggested by Halban wh: 
from clinical observations, reasoned that th 
placenta was a gland of internal secretion. | 
the following year, Lane-Claypon and Sta: 
ling made a weak aqueous extract from pl: 
centa and fetus, and found that this extra: 
had a definite effect on the mammary glan: 
Later, extracts potent in the estrus producin 
hormone, were made by Hermann, Iscovesc: 
Frank, Allen and Doisy, and many others. 

The estrus producing substance furnish: 
by the placenta has been studied extensive! 
and it has been shown that this substance 
similar to the hormone of the ovarian folli: 
in the biological reactions which it produc 
In 1920, Hirose demonstrated that the int: 
peritoneal injections of placenta produc 
marked changes in the ovaries of rabbi 
The increase in number and size of the « 
pora lutea was especially noteworthy. Th 
changes were obtained with fresh place! 
but were not obtained with the ether or : 
tone extracts. He also found that this e! 
was obtained only from placentz of the 
half of pregnancy. Hirose’s paper has 
been available to us in the original; the 
formation here given was obtained from 
paper by Murata and Adashi, who have 
firmed and extended Hirose’s experim¢ 
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They found that, if the animals had been 
previously spayed, they could not produce an 
enlargement of the uterus by placental ex- 
tracts, and concluded that the estrin content 
of placental material was not responsible for 
the change, but rather that the placental ma- 
terial had, in some way, influenced the ovary 
to increase its own production of estrin. 
Zondek and Aschheim, in addition to their 
discovery of the ovary stimulating hormone 
in the blood and urine of pregnant women, 
found that implants of small amounts of 
placental tissue produced a somewhat similar 
action. Wiesner prepared an extract from 
human placenta, by extracting it with sulpho- 
salicylic acid, which contained a considerable 
amount of the ovary-stimulating hormone 
and also some growth hormone. 

In considering the evidence presented, it 
was felt that the mechanism for the mainte- 
nance of hypophyseal activity must reside in 
the placenta; the secretion of the placenta 
stimulating the hypophysis and that of the 
hypophysis in turn stimulating the ovary. 
With this thought in mind, Burch and Cun- 
ningham carried out a series of experiments 
which were reported in a previous paper in 
1930. ‘These experiments were conducted as 
follows: A commercial alcoholic extract of 
placenta was obtained and this material was 
injected into a series of spayed rats. These 
rats were later killed and the hypophyses re- 
moved and transplanted into the subcutane- 
ous tissues of infantile mice. The mice were 
given two transplants, each consisting of the 
entire anterior lobe from a rat which had 
been treated as already outlined. These mice 
were sacrificed on the fourth day and the 
genital tracts studied. A series of control ex- 
periments were also carried out. These con- 
sisted of mice into which hypophyses of 
spayed rats, which had not been injected with 
the extract, were transplanted. In these ex- 
periments it was found that the size of the 
ovaries in the animals of the experimental 
group were approximately three times larger 
than those of the control animals. These ex- 
periments are being reported in detail in this 
paper (see Tables I, II, and III). The extract 
which was used was obtained in several ship- 
ments. The estrin content was carefully 
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Fig. 2. Drawing of ovaries, uterus and tubes of control 
mouse No. 41-792 after fixation in Bouin. This animal 
had an index of 2.6, which is approximately the average 
of this group. X 2.7. 


standardized as, at that time, estrin was con 
sidered to be the most important of the vari 
ous substances known to be present in the 
placenta. This extract was prepared by al 
coholic extraction of fresh human placenta 
and, as it was in the experimental stage, there 
was some variation in the method of prepara 
tion which, however, did not differ in the 
fundamental use of alcohol as a preliminary 
solvent. The variation in the method used in 
preparing the extracts may account for the 
marked variation which we obtained in the 
individual animals in this series of experi 
ments. Kraul has approached the problem 
from much the same viewpoint as our own. 
He employed the histology of the ovary as a 
measure of the activity of the anterior lobe. 
He concludes that the follicular growth of 
animals receiving hypophyses from donor ani 
mals previously treated with folliculin or pla 
centa extract is variable but sometimes in 
creased. 

Following our report, it was shown by 
Leonard, Meyer, and Hisaw that the ovary 
stimulating capacity of the anterior hypophy 
sis was diminished by repeated injections of 
estrin over a long period of time. Kunde, 
d’Amour, Gustavson, and Carlson obtained 








140 





\ 


wy 


lig. 3. Drawing of ovaries, uterus, and tubes of ex 
perimental mouse No. 40-835. This animal had an index 
of 16.7 and was one of the three largest of this group. 


7 
Note the large bursa on each ovary. 6. 


‘ 


the estrin hormone from the urine of pregnant 
women and injected this daily into immature 
dogs over a period of 6 to 17 weeks. They 
found that the anterior lobes of these dogs 
were much smaller than those of normal dogs 
and that the ovaries were also smaller than 
normal. These experiments indicate very 
clearly that estrin could not have been the 
material that produced the changes which we 
observed in our previous experiments. It is 
to be noted here that we could not determine 
the nature of the mechanism involved and, 
as stated in our paper, “‘the stimulating effect 
produced on the anterior lobe was increased 
by an extract of placenta which contained a 
high concentration of estrin.”” The experi- 
ments referred to have clearly demonstrated 
that estrin could not have been the responsible 
agent in our previous extracts.’ 

In 1930 there appeared a series of studies 
by Collip (5, 6, 7), on the placenta, which 
offered a wholly new line of approach and 
interpretation for the work which we have 
referred to. Collip has extended the studies 
of Wiesner and has, by means of alcohol, 
acetone, and ether extractions, obtained three 
Am. M. Ass., 1931, xcvii, 1865 


See discussion, J 1867 
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Fig. 4. Photograph of normal animal No. 51-840 and 
experimental animal No. 46-835, after fixation in Bouin 
X 2. 


fractions which are relatively specific in char 
acter. The original extraction was made wit} 
acetone. After concentration and removal o| 
the acetone in vacuo he subdivided his frac 
tions according to their solubilities in alcohol 
ether, and water. One fraction which he ob 
tained contained estrin. The second he ha 
called the “anterior pituitary-like substance’ 
and has found that its action is biologicall) 
similar to the ovary stimulating hormon: 
which is found in the urine of the pregnan 
and in the substance of the anterior lobe 0 
the hypophysis. His third fraction he ha 
called ‘“emmenin.” This substance has a 
estrogenic action which is not interfered wit! 
by the removal of the hypophysis. Evan 
Meyer, and Simpson have shown that th 
urine of pregnant women contains a substan 
which activates the hypophysis in regard 1 
its ovary stimulating capacity. This sul 
stance they have designated as ‘“‘prolan 
after Zondek and Aschheim. It is possib 
that this is the substance which was the acti: 
principle in our original extracts. It see: 
from the experiments which we are reporti! 
in the second part of this paper that o 
original hypothesis of placental stimulati 
of the hypophysis is correct and that + 
active agent is either emmenin or the si 
stance resembling that from the anterior 
tuitary gland or a combination of one 
both of these with estrin. 


FIRST SERIES OF EXPERIMENTS 


All of the tables are arranged in the s: 
fashion and therefore a general statem 
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TABLE I.--NORMALS 

Wt Ovary Average Days prev 

Number mouse measurement Index wt. rat spayed 
51-840 10 OSX1.4 xXx 1.1 
70-923 () O8XI.. x06 5 
72-925 9 0.§X0.75x0.8 3 
73-920 Q O.5X1.0 XO.5 } 
Average 6 


TABLE II.—FIRST SERIES. CONTROLS 


Wt Ovary Average Days prev 
Number mouse measurement Index wt. rat spayed 
» O50 12 LOX1.OX1.6 1.6 135 19 
3 660 12 3% 8.4 X1.2 £.2 148 19 
2-704 12 2.0X 1.8 X 2.0 *.9 131 19 
3-705 10 R.2X IGE 1 $5 160 19 
Q-790 10 1.4 X 1.2 X 2.0 3.4 120 22 
>-791 10 RINE LO 1.6 145 
1-792 10 1.2X2.0X 1.1 2.6 140 
2—-7Q3 Ic ILIXI.gxog 1.9 140 
3-794 10 1.0 X 2.2% 1.2 ey | 145 
1-705 10 L352 202 3.1 5.5 120 
5-790 10 1.2X1.0x1.6 3.1 130 
»QgIg 12 0.5 X 1.4 X 0.7 0.5 110 
7-920 12 1.22% 2.8 53.2 2.8 139 
S-g21 10 0OgX1.4X 1.0 2.0 124 
)-Qg22 9 1.0% 8.4 %.8.2 Oe 126 
Average 2.0 138 >] 


regarding the data included in them seems 
advisable. The ovaries were fixed in a uniform 
manner, dehydrated, and embedded as care- 
fully as possible, and serially sectioned at 
seven microns. The largest section was meas- 
ured by a micrometer eyepiece which had 
been standardized against a micrometer slide 
and the number of sections obtained from 
each ovary counted and multiplied by seven; 
in this manner three dimensions of the ovary 
were obtained which, when multiplied to- 
gether, gave the “index.’’ This index is not 
an accurate measure of size, but we feel that 
it is more accurate for purposes of comparison 
than any other method which we have tried. 
It is our belief that an index obtained in the 
fashion outlined gives a very delicate measure 
for comparison of these small masses of tissue. 

In the tables which include animals that 
have received transplants of hypophyses from 
donor rats, we have included certain addi- 
tional data. It was assumed that the average 
weight of the rats would indicate, at least to 
some extent, the amount of hypophyseal tis- 
sue transplanted. It did not seem wise to 
weigh the individual hypophyses because of 
the added exposure to possible infections. It 
is not legitimate to assume that the volume 
or mass of the hypophysis will bear an accu- 
rate ratio to the total weight of the animal, 
but it seemed probable that there would be 
a sufficiently definite relationship for these 





Fig. 5. Photograph of experimental animal No. 46-838 
after fixation in Bouin. Note difference in size of ovaries 
This was due to extreme distention of bursa on one side 
X 2. 
weights to be of some significance. We have 
also included the number of days transpiring 
between the spaying of the donor rats and the 
utilization of their hypophyses for transplants. 
As will be seen in the discussion of the ex 
periments, this interval seems to be of con 
siderable importance. In the animals of the 
earlier experimental series, which received in 
jections of commercial extract of placenta, 
the units of estrin present in the placental 
extract were determined and are listed as 
total number of rat units received by the 
donor rat during the course of the experiment. 

In Table I (see Figs. 1 and 6) we have 
presented a series of normal immature mice 
as a basic measurement for the effects pro 
duced in the various experimental groups of 
animals. In examining Table I, it is obvious 
that the average size of ovaries of normal im 
mature mice, as indicated by the index, is 
less than 1. It is unnecessary at this point to 
describe in detail the histological characteris 
tics of these ovaries, as the small immature 
follicles, moderate amount of stroma, small 
bursa, and uniform lack of vascular injection 
are perfectly well known. In ‘Table II (see 
Figs. 2 and 7) the control experiments for 
the first series are given. There were fifteen 
of these animals in which the indices varied 
from .8 (which is the only animal in the entire 
group with an index below 1) to 7.2, with an 
average of 2.9. The size of the ovaries of the 
control animals have, in no single experiment, 
ever been less than the average for the series 
of normal animals. In other words, in all of 
the animals reported, in the control as well as 
in the experimental group, there is detinite 
evidence of hypophyseal effect. Of the con 
trol animals only three had an index above 
four. These animals received hypophyses 
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Figs. 6 to 14. Photomicrographs of sections of ovaries. 
Ihe largest section was selected in each case in order to 
give some comparison in size. This comparison, however, 
cannot be considered as exact, because in some instances 
the largest dimension of the ovary was perpendicular 
to the axis of sectioning. For an exact comparison of size 
the index must be used. All are magnified 24 times. 


from rats whose weights averaged 138 grams. 
There was in the group of donor rats no varia- 
tion of very marked character and nothing 
which could account for the fact that three 
of the controls were markedly out of line in 
regard to the index. As a matter of fact, 
the donor rats for mouse 22 averaged 131 
grams in weight, which was very close to the 
average weight of the entire group. Twenty- 
one days was the average length of time which 
elapsed between the date of spaying and the 


TABLE IIIA. 
EXTRACT. 


FIRST SERIES. PLACENTAL 
BATCH I 


Wt Ovary Average Days prev. 

Number Units mouse measurement Index wt. rat spayed 
19-701 53 12 2.4K 2.2x%3.6 109.0 101 19 
20-702 53 12 1.5 X 2.2X 2.7 8.9 116 19 
21-703 54 12 1.4 X 2.2 X 2.2 6.8 120 19 
Average 11.9 112 19 

TABLE III B.—FIRST SERIES. 
PLACENTAL EXTRACT. BATCH II 
Wt Ovary Average Days prev. 

Number Units mouse measurement Index wet. rat spayed 
28-777 54 10 I.2X1.5X 2.0 3.0 120 15 
29-775 so I LOXIOXKI.S5 t.3 IIs 15 
30-776 8c 1c 1.2X1.6X1.7 3.3 100 15 
31-780 7 I 1.6xX2.4X1.5 5.5 105 15 
32-781 7 10 LERESELS 2.5 102 15 
34-783 70 Ic 1.0X 2.7X 8.0 5.4 129 17 
35-784 70 10 18x2.1X2.1 7.0 130 17 

1.3X1.9X 2.5 

36-787 7 Ic 1.7X2.0x2.0 6.8 148 19 
37-788 7c Ic I1.2X1.7X1.9 3.90 135 19 
Average 4.7 121 16 
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Fig. 6. Photomicrograph of section of ovary fror 
normal mouse No. 70-923. 

Fig. 7. Photomicrograph of section of ovary from coi 
trol mouse No. 39-790. 

Fig. 8. Photomicrograph of section of ovary of exper 
mental mouse No. 19-701. 


transplantation of the hypophyses. The max: 
mum variation was 3 days, which cannot b 
considered of great importance. 

There were 25 experimental animals in th 
first series (see Figs. 3, 4, 5, 8, and g); thes 
are included in Table III. We have divid 
these animals into sub-tables (A, B, C, D, | 
in terms of the batch of material used fi 
injecting the donor rats. This has been do: 
because careful study of the data indicat 
that a greater similarity exists between me! 
bers of these different groups than between t! 
members of dissimilar groups. In other wor 
it is probable that the amount of the partic 
lar stimulating substance concerned in t 
effects described varied considerably fr 
batch to batch; the estrin content, howe, 
remained remarkably constant. 

In considering the experimental animals 
this earlier group, certain factors become v 


TABLE III1C.—-FIRST SERIES. 
PLACENTAL EXTRACT. BATCH III 


F Wt. Ovary Average Days 

Number Units mouse measurement Index wt.rat spa 
36-835 134 re) 2.2X%2.3%3.3 10.7 194 

477836 134 8 1.4X2.2X1.4 4.3 195 I 

48-837 134 8 1.7X1.8X 2.2 0.7 179 I 
49-838 134 8% 1.7%2.0xX3.8 12.9 166 
50-539 134 5 1.5 X 2.3 X 2.3 8.0 17! 
Average 9.7 181 
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Fig. o. 


Fig. 9. Photomicrograph of section of ovary of experi- 
mental mouse No. 49-838. Note the large bursa. 
Fig. 10. Section of ovary control mouse 15, second series. 


clear. In the first place, there was a wide 
variation in the size of the ovaries obtained; 
the smallest ovary in this series had an index 
of 2.5 and the largest ovary an index of 109. 
Such a variation as this would be remarkable 
in experiments of a more standardized char- 
acter, but the number of factors involved in 
this experiment was so great that any specific 
control was almost impossible. Of the factors 
which we are capable of recognizing, some of 
them have been controlled by the nature of 
the experiment. It is known, for example, 
that castration augments the capacity of the 
hypophysis to affect the ovary. We are not 
aware of any investigations which have ac- 
curately determined differences in the effect 
produced following variations in the period 
between castration and the implantation of 
the hypophyseal tissue into other animals; 
however, the difference in this group of ex- 
periments could not possibly have been due 
to variations in the time. The largest ovaries 
were not invariably from mice whose rat 
donors had been spayed over the longest 
period of time, although there is a slight 


TABLE III D.-—FIRST SERIES. 
PLACENTAL EXTRACT. BATCH IV 


Wt. Ovary Average Days prev. 


Number Units mouse measurement Index wt. rat spayed 
5 138 ) TERRA 5.6 I44 17 
138 5 5.9825 2.9.2 0.0 154 17 
135 5 25X10 3.7 12:6 I44 17 
Average 8.1 147 17 


Fig. 10. Fig. 11. 


lig. 11. Photomicrograph of section of ovary of ex 
perimental mouse No. 2, second series (ether extract was 
used in this experiment). 


tendency toward an increase in size incident 
to greater length of intervals. Experiments 
19, 20, 21, 36, and 37 had 19 day intervals: 
in these experiments the average index was 
g.1. Experiments 28, 29, 30, 31, and 32 all 
had 15 day intervals; in these animals the 
average index was 3.9. On the other hand, 
the intervals in the remainder of the experi- 
ments were 16, 17 or 18 days and the indices 
in these experiments varied over a wide range 
(2.5 to 16.7). It would seem legitimate, there- 
fore, to conclude that the time between cas- 
tration and implantation was a factor but 
that the difference of 2 or 3 days (the maxi- 
mum difference in these experiments) was 
insufficient to explain all of the changes noted. 


TABLE IILE.-—-FIRST SERIES 
PLACENTAL EXTRACT. BATCH V 


Wt. Ovary Average Days prev 

Number Units mouse measurement Index wt. rat spayed 
O1-g14 138 S'4 r.4%32.3X%1.2 1.5 127 i9 

I.4X 1.9X 

62-915 135 5 ISX 1.5 X 1.5 136 19 
63-910 130 S!4 1.QX 2.2X 1.7 7.1 129 19 
64-918 138 o's L.223.5X% 1.0 1.5 ty 19 
65-918 138 O34 1.3% 2.§X%1.3 134 19 
Average 1.5 133 19 


TABLE III F.--FIRST SERIES. AVERAGES 


Average Days prev. 
Index wt. rat spayed 


Averages from Table HLA... 11.9 112 19 
Averages from Table HIB... 1.7 121 10 
\verages from Table III C 9.7 181 17 
Averages from Table IIIT D... So 147 17 
Averages from Table ILE 133 10 


Average 7.8 139 15 
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Fig. 12. Photomicrograph of section of ovary of mouse 
No. t1, second series (alcohol extract 
Fig. 13. Photomicrograph of section of ovary of mouse 


The amounts of hypophyseal tissue which 
were implanted could of course easily be a 
factor of importance. The hypophyses were 
not weighed or measured individually, but 
the relation of the weight of the donor rats 
to the amount of change observed in the re- 
cipient mice was noted. We may assume that 
those animals showing an index above 10 
could be considered as a maximum group 
There were 4 of these animals, showing an 
average index of 15; the average weight of the 
donor rats of these animals was 150 grams. 
In the next group, animals showing indices 
between 7 and 10, the weight of the donor 
rats was found to be 104 grams. Grouping 
together all the animals having indices smaller 
than 7, the average weight was found to be 
130 grams. The larger indices were, therefore, 
definitely connected with the heavier animals, 
but the ratio of increase n the weight of the 
rats is exceedingly small as compared with 
the ratio of increase in the size of the ovaries 
of the mice. Furthermore, there are many 
individual exceptions to this average, as, for 
example, experiment 19, which had the largest 
index, but which had next to the lowest rat 
we ght (101 grams) as its factor; while experi- 
ment 46, with an index of 16.7, which is the 
next largest index in the group, had 194 grams 
as an average weight of rat donors. 
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Vig. 14. 
No. 18, second series (crude extract was used here 

Fig. 14. Photomicrograph of section of ovary of mous¢ 
No. 20, second series (crude extract). 


The pelvic viscera (with the exception of 
the ovaries) from these animals were relatively 
uniform histologically. The uteri and tubes 
invariably showed marked effects of hypo 
physeal stimulation. The uterine epithelium 
was tall, showed many mitoses and some 
tendency toward pseudostratification. The 
ovaries were more variable; in many there 
were large masses of lutein tissue and many 
clearly defined corpora. There were also many 
large follicles, of which a considerable pro 
portion contained blood. An effort was made 
to correlate the amount of lutein tissue with 
the number of enlarged follicles; this was not 
found to be possible, in that the ratio of cor 
pora lutea to follicles varied enormously. I 
some ovaries there was a predominance 0 
corpora lutea, and in others of follicles; | 
general, the impression was gained that 1! 
dividual masses of lutein tissue predominat« 
slightly over the total number of follicles. | 
was interesting to note, however, that in noi 
of the ovaries was there an approximate! 
equal increase in follicles and corpora lute 
Either the corpora lutea or the follicles de! 
nitely predominated. The blood vessels we: 
markedly injected in every case and in mai 
instances the burs were markedly distend: 
with fluid (Figs. 3 and g). In a few instan 
blood was seen in these distended burs. O' 
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were found in the tubes in considerable num- 
bers and were also seen embedded in masses 
of lutein tissue and in blood filled follicles. 
There was no particular correlation found be- 
tween the size of the ovary and the relative 
amounts of lutein tissue and follicles. One of 
the largest ovaries obtained consisted almost 
entirely of lutein tissue, while another of the 
larger ovaries consisted largely of graafian 
follicles. This was found to be equally true 
of those ovaries having smaller indices. After 
consideration of the results obtained in 
this group of experiments, it does not seem 
possible to determine any specific liberation 
of a particular hormone by the hypophysis. 


SECOND SERIES OF EXPERIMENTS 


When it became obvious from the studies 
of Leonard, Meyer, and Hisaw that estrin 
could not be the factor involved in our ex- 
periments, it seemed advisable to repeat them, 
in order to determine whether there could 
have been some error in our procedure or 
whether the agent causing the changes ob- 
served could be some other placental factor. 
It was considered as more important to ob- 
tain a definite separation of the estrus pro- 
ducing hormone than to attempt to isolate 
all three of Collip’s fractions, inasmuch as we 
had no assurance as to which of these (or 
perhaps some other substance) might be the 
specific material involved in producing the 
results already described. It was our object 
to control our original experiments in a single 
series of new experiments and to determine, 
in addition, if, by this method, we could 
obtain a depression of the ovary stimulating 
capacity of the hypophysis by estrin, similar 
to that found by Leonard, Meyer, and Hisaw. 
These experiments have accomplished both 
purposes. We found that animals injected 
with the fraction containing estrin showed 
less ovary stimulating material in their 
hypophyses than did control animals, and 
also that the alcoholic extract contained some 
substance or substances which markedly in- 
creases the capacity of the hypophysis to 
stimulate the ovary. 

These experiments have been carried out 
by one of us (Klingler) and, because of certain 
difficulties, have differed in minor ways from 


e) 


the original series in the manner of their 
execution. The donor rats were much larger 
and the interval between spaying and trans- 
planting was longer than in our original ex- 
periments. It is, therefore, impossible to 
compare quantitatively the results obtained 
with those of the earlier group. 

All of the extracts used were prepared from 
fresh human placente. The method of prepa- 
ration consisted of repeated extractions in 95 
per cent alcohol of finely pulped placenta 
under reduced pressure, at room temperature 
and in an acid medium. Following each addi- 
tion of alcohol, the material was filtered. Ten 
volumes of alcohol were used with each ex- 
traction; the material was then concentrated 
and all the alcohol removed. The remaining 
material constituted our crude extract. In 
preparing the extract containing estrin, enough 
distilled water was added to the crude extract 
to permit of extraction of the lipoids by ether. 
The ether soluble material contained the es 
trin, and the remaining extract contained the 
alcohol soluble material. Ether extraction was 
repeated eight times, following which all of 
the ether was removed under reduced pressure 
at room temperature. 

Sixty adult female rats were spayed and 
about 3 weeks following the operation were 
divided into four groups; one group received 
crude extract, one the ether extract contain- 
ing estrin, one the alcohol soluble fraction, 
and one group was used as a control (spayed 
but not injected). The injections were made 
subcutaneously twice daily for 6 days, at the 
end of which time the animals were killed and 
their hypophyses, in the intact state, were 
implanted subcutaneously into infantile fe 
male mice. Each mouse received two hypoph- 
yses. These were implanted on successive 
days. The mice were sacrificed on the fourth 
day and their genital organs examined. ‘The 
vaginas were open in each case and the uteri 
were enlarged, reddened, and injected. 

In considering the averages presented in 
Tables IV, V, VI, and VII, one sees that the 
indices of the entire group of animals included 
in the second series are larger than those in 
the first series. This increase is proportion- 
ately larger throughout the group, and can 
be clearly demonstrated by comparing the 2.9 
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TABLE IV.—-SECOND SERIES. CONTROLS 
Wt Ovary Average Days prev. 
Number mouse measurement Index wt. rat spayed 
I 8 18x 1.6x 2.8 7.5 255 31 
13 8 7-7 255 31 
14 58 3.8 260 3t 
15 5 4.0 250 31 
Average 5.9 255 31 
TABLE V. SECOND SERIES. ETHER EXTRACT 
Wt. Ovary Average Days prev. 
Number mouse measurement Index wt. rat spayed 
I 5 1.3X2.2X1.7 4.8 270 25 
2 8 1.3X2.4X1.3 4.1 270 25 
3 8 1.5 xX1.8X1.3 3.0 270 25 
1.6X1.6X 1.0 
8 1.5X 2.1X 1.3 4.0 75 25 
8 0.9 X 1.4 X 2.2 7 275 25 
Average ee 272 25 


average shown in Table IT, with the 5.9 shown 
in Table IV, and the 7.8 average of Table III F 
to the 15.8 average of Table VII. In examin- 
ing these differences, we are forced to inter- 
pret them as probably resulting from two 
factors: (1) the greater average weight of the 
rats used as donors and (2) the longer period 
of time transpiring between the date of cas- 
tration and the time at which the rats were 
sacrificed. In examining these experiments 
somewhat more in detail, it is interesting to 
note that the indices of the control series were 
considerably larger than those of the animals 
which had received the ether extract (estrin). 
One might be inclined to presume that the 
difference of 6 days in the interval between 
spaying and implantation would be in favor 
of a smaller size of ovary in the ether extract 
group. But this should be compensated for, 
at least in part, by the slightly greater average 
weight of the rat donors. We should, there- 
fore, be able to assume that the control series 
is adequate in this connection and that the 
actual difference in ovary index between 5.9 
and 3.7 represents the specific inhibitory ef- 
fect which was produced upon the anterior 
hypophysis by the injection of estrin (ether 
extract). These results are in accord with 
the findings of Leonard, Meyer and Hisaw, 
and Kunde, d’Amour, Gustavson and Carlson. 

The ovaries of the control animals contained 
corpora lutea and follicles in about equal pro- 
portions. Some of the follicles were quite 
large, and a few contained blood. The ovaries 
of the animals which received the ether ex- 


TABLE VI.—SECOND SERIES. 
ALCOHOLIC EXTRACT 





Wt. Ovary Average Days prev. 
Number mouse measurement Index wt. rat spayed 
6 8 1.9 X 2.0x 2.8 9.6 260 29 
2.0 X 2.1 X 2.0 
7 8 1.7X1.8x 1.6 5.0 257 290 
L.7 ELS £7 
8 8 i2 ae 258 29 
I.IX 
9 8 18x 9.5 255 290 
2.6 x 
10 8 1.6x 7.3 243 20 
2.0X 2.6X 1.3 
Average 6.9 255 29 


TABLE VII.—SECOND SERIES. CRUDE EXTRACT 


Wt. Ovary Average Days prev 
Number mouse measurement Index wt. rat spayed 

16 8 4.3X 2.1 X 2.9 24.9 240 35 
3.3 X 2.5 x 2.0 

17 8 3.4X 2.0 X 2.2 14.0 250 35 
3.0 X 2.2 X 2.0 

18 8 2.8X 2.1 X 2.4 15.3 250 35 
2.4X 2.1 X 3.3 

19 8 2.2% 2.4 %2.2 r.2 250 35 
2.5 X 1.7 X 2.6 

20 8 2.4xX1.8x 2.6 13.7 247 35 
2.0 X 2.4 X 2.0 

Average 15.8 247 35 


tract contained a few corpora lutea, a few 
blood filled follicles, and a larger number of 
follicles which did not contain blood. The 
latter varied considerably in size, some being 
quite large (Fig. 11). In Table VI we have 
listed the five animals which received the 
alcoholic extract. These 5 animals showed 
an average index of 6.9, with extremes of 3.3 
and 9.6. These indices are somewhat large: 
than those of the controls, but not so mark 
edly so as was found in the original series o! 
experiments, with which they cannot, how 
ever, be directly compared. On the other 
hand, when compared with the animals tabu 
lated in Table V (ether extract), it is seen 
that the average index is almost double, whic! 
obviously indicates a marked divergence i! 
the effects produced by the ether and alco 
holic extracts. The histological changes i: 
the ovaries of the animals which had bec: 
given the alcoholic extract consisted of a 
increase in both corpora lutea and follicles 
the latter slightly predominating. The fo 
licles were moderate in size and comparative! 
regular. A few were filled with blood. Thi 
corpora lutea were usually distinctly outlin« 
When one considers the five animals 1! 
cluded in Table VII, which received trans 
plants from rats previously injected with the 
crude extract, it is obvious that a more marke! 
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effect was produced. It is possible that this 
exaggerated effect was in part due to the 
slightly increased period between the spaying 
of the rats and the implantation of the 
hypophyses. It does not seem probable, how- 
ever, that this factor could account for the 
tremendous increase which was found. The 
differences between the animals injected with 
the alcoholic and crude extracts must have 
been due to a failure to remove all of the 
active substance by our chemical extraction 
or to some synergistic action of the substances 
present in the crude extract. Further experi- 
ments are under way at the present time, 
with improved methods of extraction, to de- 
termine which of these possible explanations 
can be definitely substantiated. These ex- 
periments are not, however, needed to estab- 
lish the primary point of the presence in the 
placenta of some substance which increases 
the capacity of the anterior hypophysis to 
stimulate the ovary. 

The ovaries of the animals of the crude ex- 
tract group differed markedly from all the 
others of the second series. In 4 of the animals 
there was a marked predominance of lutein 
tissue some of which was in discrete masses, 
while some was more diffuse and suggested 
luteinization of unruptured follicles. The fifth 
animal (No. 20) showed a very large number 
of follicles which were quite even in size and 
most of which did not contain blood (Fig. 14). 
In mouse No. 16 one ovary consisted almost 
entirely of lutein tissue, while the other had 
about the same number of follicles as corpora 
lutea. In animals Nos. 17 and 19 there was a 
marked predominance of lutein tissue, there 
being at least three or four times as many cor- 
pora as there were follicles. In animal No. 18 
the number of corpora lutea was about double 
that of follicles. In general, therefore, it is 
clear that the amount of lutein tissue pre- 
dominated over the number of follicles, except 
in the one of the five experiments, in which 
there was an almost complete absence of 
corpora. 

DEDUCTIONS 

The experiments outlined have clearly dem- 
onstrated that the ovary stimulating proper- 
ties of the anterior hypophysis can be in- 
creased by a placental extract, which probably 


contained all three of Collip’s fractions, while 
estrin, one of the components of the crude 
extract, definitely depresses the hypophysis. 
It is obvious that the stimulation may be the 
effect of the anterior pituitary-like substance 
alone or it may be the effect of emmenin and 
estrin in combination with each other, or in 
cembination with the anterior pituitary-like 
substance. There is, of course, always a possi- 
bility that the effect observed was produced 
by some entirely new substance, although this 
seems unlikely, and it is not at present con- 
sidered necessary to explain our results. The 
possibility that there are, in the placenta, two 
substances having a diametrically opposite 
action on the anterior lobe raises the question 
of a possible balance of these opposing forces 
under normal conditions. The proper under- 
standing of this balance is full of interesting 
possibilities. 

One must also consider the question of the 
reaction shown by these experiments in terms 
of the normal animal. The removal of the 
Ovaries was carried out in order to eliminate 
the estral cycle and thereby standardize the 
animals, but it is entirely possible that the 
presence of these organs intact may furnish 
some additional mechanism which would 
modify the effects of these extracts on the 
hypophysis. One fact which must be remem- 
bered is that, in spayed animals, there is a 
storage of secretion in the hypophysis which 
does not take place in the normal animal. It 
is entirely possible that, in our experiments, 
modification of this mechanism has 
produced. 


been 
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THE FALLACY OF CHEMICAL STERILIZATION OF SURGICAL 
CATGUT SUTURES 


WITH PARTICULAR REFERENCE TO THE USE OF CopPER SALTS, PEPPERMINT OIL, AND MERCURY 


RALPH OAKLEY CLOCK, M.D., F.A.C.P., NEw York 


FY NHERE are two principal methods in 
use today for subjecting catgut sutures 
to sterilization: one is with heat, and 

the other is with chemicals. The primary 

object of this research work was to determine 
whether any of the chemical compounds, 
which are on the market or which are other- 
wise available, will exhibit reliable and effec- 
tive bactericidal properties when used for 
sterilizing surgical catgut. Efficient germi- 
cidal action is claimed or has been demon- 
strated for many chemical compounds when 
used for various surgical, medical, or labora- 
tory purposes. Hence, the initial studies in 
this investigation were confined to the steri- 
lizing action of such compounds on catgut; 
but as the work progressed, many other chemi- 
cal compounds were included in the study. 
Contaminated commercial catgut sutures. 

The chemical method of sterilization has been 

given, probably, a more extensive trial in 

Germany than elsewhere. And yet, Knorr 

found in his investigations, during a 4 year 

period of bacteriological examination of origi- 
nal packages of catgut obtained from com- 
mercial sources, or from clinics, or from 
physicians, that at least 80 per cent did not 
meet the officially established requirements 
for sterility, both pathogenic and non-patho- 
genic bacteria being found in the sutures. In 

England, Bulloch purchased and examined 

bacteriologically 77 sutures manufactured by 

8 different makers. Of these, he found 58 

sutures, or more than 75 per cent, to be in- 

fected with living bacteria. In this country, 

Meleney and Chatfield made a 3 year study 

of the sterility of catgut sutures obtained 

from surgical clinics or purchased from the 
open market throughout the country. They 
found that 12.5 per cent of 174 sutures ex- 
amined were contaminated with spore-bearing 
bacteria. Sutures from 1o manufacturers 

yielded no growth, while the products of 7 

lirms showed bacterial growth ranging from 


5 per cent to 67 per cent of specimens tested. 

Chemicals previously used. The chemical 
compounds which have been used in an at- 
tempt to destroy the bacteria commonly pres- 
ent in raw catgut are almost legion. In 
his investigations Mackie tried out various 
strengths of alcohol, glycerol, chloroform, oil 
of cloves, oil of eucalyptus, phenol, lysol, 
formalin, acriflavine, brilliant green, crystal 
violet, biniodide of mercury, perchloride of 
mercury and silver nitrate, but found them 
lacking in true germicidal properties so far as 
catgut was concerned. In his review of the 
disinfecting power of numerous chemicals, 
Bulloch found that phenol, perchloride of mer- 
cury, biniodide of mercury, silver compounds, 
oil of juniper, oil of turpentine, oil of laven- 
der, oil of cajeput, oil of eucalyptus, formalin, 
picric acid, hypochlorites, chlorin water, bro- 
mine, pyoktanin, methyl blue, eosin, acri- 
flavine, tannic acid, lysol, tellurium, sulphur 
dioxide, alcohols, ether, chloroform, acetone, 
and benzine were inefficient as sterilizing agents 
for catgut. 

Present researches on chemical sterilization. 
During the past 214 years, I have made an 
intensive study of the possibility of effectively 
sterilizing catgut by means of chemical treat- 
ment. In this investigation, I tried out a great 
many chemical substances, including mercuro- 
chrome, mercurophen, merthiolate, metaphen, 
potassium-mercuric-iodide, hexylresorcinol, 
tribromresorcinol, orthophenylphenate, ethyl- 
hydrocuprene, tribrombetanaphthal, copper 
cyanide, copper chloride, copper sulphate, 
copper sulphate plus methylene blue, zine sul- 
phate, peppermint oil, oil of tea tree (Mela- 
leuca alternifolia), hydrogen peroxide, mala- 
chite green, pyridium, iodine, iodine plus po 
tassium iodide, myodine, parachlormetacre- 
sol, diacetoxymercuriorthocresol, parachlor- 
phenol, and chlorthymol ester. 

Several thousand sutures, treated with va- 
rious strengths and combinations of these 
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chemicals, were prepared under various con- 
ditions as regards duration of the chemical 
sterilization treatment, the hydrogen-ion con- 
centration and temperature of the solutions, 
etc.; the chemical sterilization treatments 
being applied to catgut ribbons, to raw catgut 
strings, as well as to catgut artificially infected 
with a sporulating culture. For controls, du- 
plicate lots of the chemically sterilized sutures 
were subjected to heat sterilization. The fin- 
ished sutures were tested bacteriologically by 
the method of Meleney and Chatfield (10). 

In searching the literature relating to the 
sterilization of catgut, I found that rather 
broad claims are made for copper sulphate and 
peppermint oil as sterilizing agents for catgut. 
I also found that these chemical agents are 
being used for the sterilization of catgut su- 
tures which are claimed to be sterile and which 
are being used on an extensive scale. Hence, 
it seemed desirable to conduct sufficient ex- 
periments with these particular chemicals to 
check up the claims made for them; and to 
prove or disprove the reliability, practicabil- 
ity, and efficiency of these chemicals as steri- 
lizing agents for catgut. 

No such claims, however, were found for 
mercury compounds. But since wide publicity 
has been given to claims for the germicidal 
action of some of the mercury compounds now 
on the market, and in view of the fact that 
many experiments have been published show- 
ing that these compounds exhibit true germi- 
cidal action when used for laboratory, surgical, 
or medical purposes, I devoted considerable 
study to the sterilizing action of these mercury 
compounds on catgut sutures. 

Mechanism of disinfection. Although sev- 
eral theories have been advanced to explain 
the mechanism of disinfection, the investiga- 
tions of Bancroft and Richter have demon- 
strated that all types of chemical disinfectants 
affect bacteria in the same manner—by coagu- 
lating the colloids of the cell. The coagulation 
depends upon the absorption by the colloids of 
sufficient ions of the chemical substance. Fur- 
thermore, they have shown that this coagula- 
tion may be of two types: (1) reversible coagu- 
lation which inhibits the activity of bacteria 
but does not kill them (bacteriostatic action or 
antisepsis); and (2) irreversible coagulation 
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which is responsible for the death of the bac- 
teria (bactericidal action or disinfection). 

Copperized catgut in Germany. At the Uni- 
versity of Bonn in Germany, von Linden con- 
ducted some experiments with catgut sutures 
by saturating them with copper salts. She 
claimed that such treatment would com- 
pletely sterilize the sutures, destroying not 
only staphylococci but also tetanus spores; 
and that sutures thus treated would keep ster- 
ile for weeks, even when left exposed to air 
and dust. In the Municipal Clinic for Women 
in Stuttgart, Germany, copperized catgut pre- 
pared by the von Linden method has been 
used for one and one-half years by Baisch, who 
reports that the antiseptic action of copper- 
ized catgut has been fully demonstrated by 
exhaustive bacteriological investigation, and 
that copperized catgut undoubtedly kills not 
only the pus cocci but also tetanus spores. 

Copperized catgut in United States. Early in 
1931, while examining sutures of various 
manufacturers, I found upon chemical analy- 
ses that the catgut sutures of three manu- 
facturers in the United States contained 
appreciable quantities of copper. Bacterio- 
logical examination of these sutures by the 
Meleney and Chatfield (10) method indicated 
entire absence of growth. 

In spite of the fact that von Linden and 
Baisch reported that the bactericidal action 
of copper salts for catgut had been fully dem- 
onstrated, I was not convinced that the 
American-made copperized catgut sutures 
which I examined by the Meleney and Chat- 
field method were in any sense sterile; because 
I found that their neutralizing solution of 1 
per cent sodium thiosulphate and 1 per cent 
sodium carbonate did not remove the copper 
salts from the sutures. 

Neutralizing fluid for copper. Accordingly 
various chemical neutralizing solutions wer 
prepared and a study was made of their powe: 
of removing copper salts from catgut. Finally 
after using many chemical solutions and mak 
ing many tests, I found that the copper salt- 
can be entirely dissolved and removed from 
the catgut by using a special neutralizing solu 
tion consisting of 5 per cent ammonium chlo 
ride with %4 per cent ammonium hydroxide. 
The nature of the chemical reaction involves 























the formation of a double salt of ammonia and 
copper which is water soluble. Repeated 
chemical analyses of copperized catgut, before 
and after treatment with this neutralizing 
solution, have demonstrated that the catgut 
sutures can be entirely freed of copper salts. 
The next step in this research study was thus 
apparent: namely, to subject copperized cat- 
gut to bacteriological tests in which this spe- 
cial neutralizing solution would be employed 
to remove the copper salts. 

Bacteriological technique. Therefore, catgut 
ribbons made from fresh sheep intestines un- 
der ideal sanitary conditions were subjected to 
the sterilizing action of copper salts after the 
method recommended by von Linden (6). 
The copperized catgut ribbons were then 
made into finished sutures which were tubed 
in ethyl alcohol. Chemical analyses of these 
sutures showed appreciable quantities of cop- 
per present. In applying bacteriological tests, 
the sutures were first transferred aseptically 
to tubes of sterile ammonium chloride with 
ammonium hydroxide and incubated 24 hours. 
Then they were again aseptically transferred 
to tubes of this sterile, special neutralizing 
solution and again incubated 24 hours; so that 
the sutures thus received two treatments in 
the ammonium chloride and ammonium hy- 
droxide solution. Then the procedure adopted 
by Meleney and Chatfield (10) was followed, 
wherein the sutures were transferred under 
aseptic technique into sterile distilled water 
and incubated 24 hours; and then into tubes 
containing a sterile solution of 1 per cent so- 
dium thiosulphate and 1 per cent sodium car- 
bonate and incubated 24 hours. Finally, the 
sutures were transferred aseptically into tubes 
of sterile Novy (11) culture medium. Those 
tubes which were incubated anaerobically 
were closed with a ‘‘vaspar”’ seal, as used and 
recommended by Hall. All culture medium 
tubes were incubated 15 days, as recom- 
mended by Meleney and Chattield (10). 

Controls. A complete set of controls is es- 
sential if the bacteriological test is to prove 
eflicient and reliable. Meleney and Chatfield 
attempted to surround their standard test 
with every precaution; and the controls which 
they specified are both important and neces- 
sary. However, in addition to the controls 
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TABLE I.—COPPERIZED CATGUT 


Prepared by von Linden’s process 











Aerobic tests Anaerobic tests 
Series wadnsidpieel : -_ 
No. Tube Tube Tube Tube | Tube Tube 
I : 3 | 1 5 | 6 
153 G G G | G | G | G 
24 hrs. 24 hrs. 24 hrs. 24 hrs. | 24 hrs | 24 hrs. 
es | pemee | coms ee — _ — - al 
155 Oo Oo Oo | : © 
ashes 6 6 days | 
156 O 0 0 G O Oo 
13 days | 

















Explanatory. G indicates bacterial iii followed by the number 
of hours or days of the incubation period that elapsed before growth 
appeared. O me ans that there was entire absence of growth in the tube 
at end of 15 days’ incubation. 

Series 153 consisted of control sutures not sterilized by heat nor with 
any chemical. Series 155 and 156 were treated with copper salts. In 
testing these sutures bacteriologically, copper salts were first removed 
from the sutures by means of a speci ul neutralizing fluid of ammonium 
chloride and ammonium hydroxide; and then the sutures were put 
through the standard Meleney and Chatfield test. 


which they described, I have demonstrated 
that ether controls are required if the test is 
to be adequately safeguarded. In applying 
the standard bacteriological test to the various 
lots of sutures examined throughout this en- 
tire investigation, I used the following three 
additional controls which I think are essen- 
tial: (1) Aerobic and anaerobic tubes of cul- 
ture medium were planted with 1o cubic 
centimeters of each lot of distilled water and 
incubated 15 days to determine sterility of 
the water. (2) Aerobic and anaerobic tubes of 
culture medium were planted with 10 cubic 
centimeters of each lot of the neutralizing 
solutions and incubated 15 days to determine 
sterility of the solutions. (3) Two tubes of 
culture medium, not planted with catgut, but 
sealed with a layer 2 centimeters thick from 
every batch made of the “vaspar” mixture 
were incubated 15 days to determine sterility 
of the anaerobic seal. 

The bacteriological tests on copperized cat- 
gut sutures brought to light both aerobic and 
anaerobic bacterial growth; the anaerobic 
growth appearing as late as the thirteenth 
day, as indicated in Table I. 

Artificially infected copperized catgut. The 
catgut, from which the sutures used in the 
foregoing experiment were made, represented 
the usual run of fresh sheep intestines from 
the abattoir. Therefore, in order definitely to 
determine the antibacterial action of copper 
salts, catgut ribbons were artificially infected 


















TABLE II.—-ARTIFICIALLY INFECTED 
COPPERIZED CATGUT 


Raw catgut artificially infected with sporulating culture 
and treated with copper salts by von Linden’s process 
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Aerobic tests Anaerobic tests 
Series — | 

No Tub Tube Tube || Tube | Tube | Tube 

I 2 3 | 4 5 6 

191 G G G G | G 
48 hrs 48 hrs. 48 hrs. 48 hrs. | 4 la. 48 hrs. 

106 O O Oo | oO ; © | @ 

197 O O O | G | G | G 
3 days 6 days | 6 days 





Explanatory. G indicates bacterial growth, followed by the number 
of hours or days of the incubation period that elapsed before growth 
appeared. O means that there was entire absence of growth in the tube 
at end of 15 days’ incubation. 

Series 191 consisted of control sutures not sterilized by heat nor 
with any chemical, but artificially infected with spores. 

Series 196, although artificially infected with spores and treated with 
cop pe r salts, showed entire absence of growth after test by the standard 
Meleney and Chatfield method; the neutralizing solution of 1 per cent 
sodium thiosulphate and sodium carbonate being used. 

Series 197 was treated with the special neutralizing fluid of ammonium 
chloride and ammonium hy« lroxide to remove the copper salts, in connec- 
tion with the standard Meleney and Chatfield bacteriological technique. 
Anaerobic growth proves that copper salts exert a bacteriostatic action 
and not a true germicidal action. 


with a sporulating culture of Bacillus subtilis 
and Bacillus sporogenes. Some of these rib- 
bons were not treated with any chemical but 
were immediately made into sutures for con- 
trols and tubed in ethyl alcohol. These control 
sutures were tested by the standard bacterio- 
logical method (10). The remaining infected 
ribbons were treated with copper salts ac- 
cording to von Linden’s process and made 
into finished sutures which were tubed in 
ethyl alcohol. These artificially infected, cop- 
perized sutures were divided into two lots: 
one of which was tested by the standard 
bacteriological method of Meleney and Chat- 
field, using their neutralizing solution of 
sodium thiosulphate and sodium carbonate; 
while the other lot was treated with the special 
neutralizing fluid of sterile ammonium chlo- 
ride and ammonium hydroxide to remove the 
copper salts, and then was put through the 
standard bacteriological test (10). All of the 
control sutures (artificially infected but not 
treated with copper salts) promptly showed 
bacterial growth. All of the artificially in- 
fected copperized sutures tested by the stand- 
ard method (10) and with the standard neu- 
tralizing fluid showed entire absence of 
growth; but the lot of artificially infected cop- 
perized sutures that was treated with the 
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special neutralizing fluid and then was put 
through the standard bacteriological technique 
(10) ) showed anaerobic bacterial growth, as indi- 
cated in Table II. 

This experiment demonstrates that copper 
salts do not sterilize catgut, but merely arrest 
bacterial growth through bacteriostatic ac- 
tion. It also proves that sodium thiosulphate 
and sodium carbonate will not remove copper 
salts from catgut, and that if this solution be 
used as the sole neutralizing fluid, falsely 
negative results will be obtained. 

Commercial copperized catgut sutures. From 
the open market, I again purchased catgut 
sutures of the three American manufacturers 
whose products on previous analyses had been 
shown to contain copper salts. When ana- 
lyzed chemically, the product of manufac- 
turer A was found to contain 0.34 per cent 
copper; that of manufacturer B contained 0.75 
per cent copper; while the sutures of manu- 
facturer C contained 1.23 per cent copper. 
The tubing fluids used by these manufacturers 
consisted of alcohol denatured with a mercury 
compound. After removing the copper salts 
under aseptic technique with sterile ammo 
nium chloride and ammonium hydroxide, the 
sutures were subjected to the standard bac 
teriological test of Meleney and Chatfield 
One hundred and fifty-six copperized catgut 
sutures from these three manufacturers wer 
tested, and 42 of them were found to contai! 
living bacteria of the aerobic and anaerobi: 
types. Thus, approximately 27 per cent 0! 
these copperized catgut sutures were no! 
sterile, as indicated in Table IIT. 

Von Linden’s copperized catgut was pu! 
chased from manufacturer D in Germany; 
and, when analyzed chemically, the sutures 
were found to contain approximately 3 pc! 
cent copper. After aseptically removing t] 
copper salts by means of the ammonium 
chloride and ammonium hydroxide solutio 
the standard bacteriological test was applic’ 
The results showed that 19 out of 36 (52 pcr 
cent) of the sutures contained living bacte 
(see Table IV). These results confirm those 
obtained by Weichardt in the Erlangen Hye! 
enic Institute as reported by Mehnert. Pro 
fessor Weichardt believes that copperized ca! 
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gut should be rejected because it lacks th 











































TABLE III.—COPPERIZ 


CLOCK: FALLACY OF CHEMICAL STERILIZATION OF CATGUT SUTURES 


ED CATGUT SUTURES 


American manufacturers, A, B, and C 

































































Aerobic tests Anaerobic tests 
Manufacturer Seg ] j alta Peo we 
Tube | Tube Tube | Tube | Tube | Tube Tube | Tube | Tube Tube Tube | Tube 
I 2 3 | 4 | 5 | 6 7 8 | 9 10 | II 12 
Cc 4 @ Oo | Oo | oO oO a | 2 | o 7 ©& | “oe | -o 
Lot 1 3days | Sdays | 
A | Oo | re) oO | ® o | Oo G QT. -@ O oO O 
Lot | 8 days | | 
B | o | Oo o | 0 | 0 | oO G G o | © oO 0 
Lot 1 | | 48 hrs. | 8 days | 
B eo | « G G | G Oo G oe | ¢ | .¢ Oo Oo 
Lot 2 48 hrs. | 48 hrs. 48 hrs. 1odays | 13 days 48 hrs. 4 days | 8 days | 8 days 
B eo | © oO o | o | Oo G | @ if -¢ Oo | Oo O 
Lot 3 | | 11 days | | | 
B G ( * | @ fF @ Tf @ Ss | ¢ } 6 O 0 0 
Lot 4 15 days | | 11 days | 13 days | } 
B G | oO o | Oo | oO 0 G G o | o | ©o 0 
Lot § 15 days | | | 13 days | 13 days | 
ee eT | een ee) eC (eee |e eeeeeenen seco Seem Mah Rae cide! | REeee = : 
B G oO oO oO | te) | oO G G Gc te oO O 
Lot 6 3days | 9 days 13 days 13 days 
B G O o | o | o | oO G | G | ¢ 0 o | o 
Lot 7 13 days | | 12 days | 13 days | 13 days | | 
Cc 2 G G o | oO O G 1 @ ) e | 2 Oo 
Lot 1 48 hrs. 48 hrs. 48 hrs. | 10 days | | } | | 
Cc re t @ tft « o | o | o eo | @ |} @e | ¢ } o | 0 
Lot 2 | 7 days | | | | 7 days | 12 days | 13 days | 13 days 
Cc oO | -@ o | Oo o | 6 | G | G oS. )- 6 o | Oo 
Lot 3 | | | 13 days | 13 days | 
Cc o | oO o | o | oO of e@iei}e its | 6 | «6 
Lot 4 | | | | || 4 days 7 days | | | 
Explanatory. G indicates bacterial growth, followed by the number of hours’ or days’ incubation that elapsed before growth appeared. O means 


entire absence of growth in the tube at end of 15 days’ incubation. 


All sutures were treated with the special neutralizing fluid of ammonium chloride and ammonium hydroxide to remove copper salts as a preliminary 


step to the standard Meleney and Chatfield bacteriological method. 


important quality of sterility, and my views 
coincide with his on this subject. 

Bacteriostatic action of copper. Vignati and 
Schnabel have shown that copper salts act on 
bacteria by coagulating the bacterial colloids; 
an action similar to that on serum colloids. 
These investigators have demonstrated that 
copper salts, when added to a broth culture of 
Bacillus coli, constitute a mechanical obstacle 
to bacterial activity in that the chemical com- 
pound isolates the bacteria from their sur- 
roundings and deprives them of nutritional 
support; thus preventing their multiplication. 
They have also shown that the bacteria may 
be reactivated by means of a neutralizing so- 
lution capable of re-dissolving the copper 
coagulum, which is thus proved to be directly 
reversible. 

I'rom a study of the results of my researches 
on copperized catgut described in this paper, 


it is evident that when catgut sutures are 
treated with copper salts, an arrested develop- 
ment of the bacteria within the catgut is 
brought about through the bacteriostatic ac- 
tion of the copper. Apparently, the copper 
salts act on the bacterial colloids in such a 
manner that, even in the presence of a suit- 
able culture medium, the bacteria are de- 
prived of their nutritional support. It is 
equally evident from my experiments that the 
removal of the copper salts from the catgut, 
by means of an effective neutralizing fluid 
consisting of ammonium chloride and ammo- 
nium hydroxide, reactivates the bacteria; so 
that, when nutritional support is provided in 
the form of a proper culture medium, bacterial 
growth occurs. 

Reaction of tissues to copperized catgut. 
While the above bacteriological tests on cop- 
perized catgut were in progress, some plain 
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IV.—COPPERIZED CATGUT SUTURES 


Made in Germany 


Aerobic tests 


| Anaerobic tests 





Manufacturer aii 
Tube 














Tube | 





























Tube T - | T “— T “ad | Tube Tube Tube Tube Tube 
I | 2 he 6 HT 7 8 9 10 II 12 
D G | G | 2 | o@ | © G G Oo oO fe) 
Lot 1 48 hrs. | 48 hrs. | 48 hrs. 48 ix Bi i ays | || 12 days | 12 days | 12 days 
D G G Oo | G G Oo O O O 
Lot 2 48 hrs. | 48 hrs. 38 hrs. 48 hrs. || 12 days 12 days 
D c | G G o | Gc G O oO o 1 
Lot 3 48 hrs. | 48 hrs. 18 hrs. 11 days | 11 da ays | 
Explanatory. G indicates bacterial growth, followed by the cain of hours’ or deps' ietnieathin that ele apsed before growth appeared. O means 
entire absence of growth in the tube at end of 15 days’ incubation. ° 
All sutures were treated with the special neutralizing fluid of ammonium chloride and ammonium hydroxide to remove copper salts before being 


tested by the standard Meleney and Chatfield bacteriological method. 


(untreated) catgut sutures sterilized by heat, 
and some of a similar size treated with copper 
salts after the method of von Linden and also 
subjected to heat sterilization, were embedded 
in animal tissues for the purpose of determin- 
ing the relative degree of irritation produced 
in the tissues by the plain and by the copper- 
ized sutures. Both kinds of sutures were pre- 
pared from the same batch of raw catgut, in 
order to assure uniform raw material. 

Each of these two kinds of sutures was 
woven through the serosal layer of a rabbit’s 
stomach under aseptic technique. Four rab- 
bits were used, and they were sacrificed at 5 
day intervals. After noting the gross patho- 
logical appearance of the removed stomachs, 
illustrative pieces of tissue containing the 
suture were placed in 10 per cent formalde- 
hyde and histological sections made and 
mounted on microscopic slides. Simple haem- 
atoxylin eosin stain, as well as the fibrous 
tissue differential stain of van Gieson, was 
used. 

A study of the histological appearance of 
the tissues after the sutures had been em- 
bedded for 5 days, 10 days, 15 days, and 20 
days, showed that the copperized catgut was 
less readily absorbed than the plain, un- 
treated catgut sutures. Also, the copperized 
sutures were definitely more irritating, as 
indicated by the greater cellular response 
which they produced as compared to the plain 
untreated sutures. 

Peppermint oil catgut sutures in England. A 
very novel and ingenious method adopted for 
the chemical sterilization of catgut sutures 
was reported by Porritt. In this method, the 


raw catgut is first soaked 6 hours in a solution 
of sodium bichromate, phenol, and glycerin; 
then dried and placed in hermetically closed 
containers filled with peppermint oil in ethyl 
alcohol (1:10). These containers are immersed 
in a water bath at 60 degrees C. for 2 hours, on 
2 successive days. The sutures are then re- 
moved from the containers and preserved in 
1:20 phenol in ethyl alcohol. 

In order to demonstrate the efficiency of his 
method, Porritt artificially infected some raw 
catgut with Bacillus subtilis, Bacillus spo- 
rogenes, Bacillus tetanus, and Bacillus welchii; 
the infected sutures were then put through his 
peppermint oil process for chemical steriliza- 
tion, and the peppermint oil and chromic acid 
were removed by distillation with ether and 
water in a sterile Soxhlet apparatus. For con 
trols, another lot of catgut was similarly in 
fected and then subjected to the distillation 
process; the sterilization process with pepper 
mint oil being omitted. Both lots were then 
subjected to bacteriological tests (technique not 
described). He reports that all culture tubes 
containing the peppermint oil treated suture: 
showed entire absence of bacterial growth; 
while the tubes of the control sutures all con 
tained a heavy growth of bacteria correspond 
ing to the species used for artificially infectin 
the catgut. 

Bacteriological tests of peppermint oil catgu/. 
Owing to the fact that Porritt’s peppermin' 
oil catgut sutures are made and used exclu 
sively in a British hospital, they are not for 
sale in the open market in England. How 
ever, I endeavored to secure some of these 
sutures direct from Mr. Porritt and to obtain 
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details of his bacteriological tests, but without 
success. Therefore, in order to test the value 
of peppermint oil as a sterilizing agent, catgut 
sutures were prepared under ideal sanitary 
conditions from the ordinary run of fresh 
sheep intestines at the abattoir, and sterilized 
by Porritt’s complete peppermint oil process 
as outlined. The sutures were then tested 
bacteriologically by the standard method of 
Meleney and Chatfield. Five lots of controls 
were also tested, as follows: (a) In order to 
remove the possibility of all chemicals used in 
the peppermint oil process from acting as 
sterilizing agents, raw catgut was subjected 
to the peppermint oil process and then all 
chemicals were extracted with ether and wa- 
ter in a sterile Soxhlet apparatus; the catgut 
being placed in sterile thimbles. (b) To ex- 
clude phenol in the tubing fluid as the possible 
sterilizing agent, some raw catgut, not sub- 
jected to the peppermint oil or other treat- 
ment, was stored for 72 hours in 1:20 phenol 
in ethyl alcohol in hermetically sealed tubes. 
(c) To rule out the peppermint oil as the pos- 
sible sterilizing agent, raw catgut, after being 
subjected to Porritt’s peppermint oil process, 
was extracted with ether to remove the pep- 
permint oil; the catgut sutures being placed in 
sterile thimbles and no tubing fluid used. 
(d) To exclude sodium bichromate as a pos- 
sible sterilizing agent, raw catgut was soaked 
6 hours in Porritt’s solution of sodium bichro- 
mate, phenol, and glycerin, but no further 
treatment was given; the sutures being trans- 
ferred aseptically from this solution to the 
bacteriological testing fluids. (e) As an addi- 
tional control, raw catgut strings (untreated) 
were also tested. 

The bacteriological tests were applied in 
accordance with the technique previously re- 
ferred to as the standard method of Meleney 
and Chatfield. All culture tubes (aerobic as 
well as anaerobic) containing the peppermint 
oil treated sutures as well as those containing 
the controls (a, b, c, d, and e) showed bacterial 
growth within 48 hours; thereby demonstrat- 
ing that catgut sutures prepared by the pep- 
permint oil method of Porritt are non-sterile. 
This experiment was repeated with another 
lot of raw catgut, but the results were the 
same (see Table V). 
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TABLE V.—PEPPERMINT OIL CATGUT 
Porritt’s process 








| Aerobic tests | Anaerobic tests 
{Series |__ a —|| 
No Tube | Tube | Tube | Tube Tube lube 
| 1 | 2 3 | 1 5 6 
wo(a)} G | G | G | G G G 
| 24 hrs. | 24 hrs. | 24 hrs. || 24 hrs 18 hrs. 18 hrs 
tro (b) |. G. | G | G | G G G 
| 24 hrs. | 4 hrs 24 hrs. |} 24 hrs. 24 hrs. 24 hrs 
trz (c) | G G | G G G | G 
| + hrs 24 hrs. 24 hrs. 18 hrs. 18 hrs 18 hrs 
120 (d) G | ¢ | G& I -& G | G 
48 hrs. | 4Shrs. | 48hrs. |} 48 hrs 18 hrs 8 hrs 
121 (e) G | G LG G G G 
48 hrs. | 48 hrs. | 48 hrs. || 48 hrs. 48 hrs 18 hrs 
sass laihtadir ie | 
108 rec | & | «6 | G G G 
| 48 hrs. 18 hrs. | 48 hrs. |} 48 hrs. 18 hrs. 38 hrs. 
128 G | ; G G G G 
8 hrs. | 48 hrs. | 48 hrs. 18 hrs. 18 hrs. 18 hrs 
Explanatory. G indicates bacterial growth, followed by the number 
ef hours’ or days’ incubation that elapsed before growth appeared 
Series 109, 110, 111, 120 and 121 are control lots and correspond to 
controls (a), (b), (c), (d) and (e) described in the text. _ Ay 
Series 108 and series 128 comprised sutures prepared from two differ 


ent lots of raw catgut; 2nd both series were sterilized by Porritt’s process 
Sutures in all of these series were tested by the standard Meleney and 
Chatfield methed. 
Artificially infected peppermint oil catgut. 
While these results demonstrated that the 


. peppermint oil process will not sterilize even 


the ordinary run of raw catgut, and the 
method is, therefore, inefficient and unsafe 
because the peppermint oil sutures contain 
living bacteria; yet it seemed advisable to 
prove conclusively the presence or absence of 
any germicidal properties of peppermint oil 
for catgut by treating some artificially infected 
catgut by the Porritt method. Accordingly, 
catgut ribbons were infected with a sporulat- 
ing culture of Bacillus subtilis and Bacillus 
sporogenes. Then the ribbons were made 
into finished sutures which were divided into 
two lots; one of which was subjected to Por- 
ritt’s peppermint oil process, while the other 
lot was left untreated for control. The results 
of bacteriological tests on the two lots are 
shown in Table VI; and these results prove be- 
yond all question that Porriti’s method of chemi- 
cally sterilizing catgut with peppermint oil is 
unsafe. 

Mercury compounds for sterilizing catgut. A 
large number of experiments was carried out 
by subjecting catgut ribbons, raw catgut 
strings, as well as artificially infected catgut, 
to chemical sterilization with the various mer- 
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TABLE VI.—ARTIFICIALLY INFECTED 
PEPPERMINT OIL CATGUT 
Raw catgut artificially infected with sporulating culture 
and treated by Porritt’s process 






































1] 
Aerobic tests | Anaerobic tests 
Series . 
Ti | . o n 
No Tube | Tube | Tube Tube Tube Tube 
I 2 | 3 4 5 6 
184 G G G | G | G G 
48 hrs. | 48 hrs. 48 hrs. || 48hrs. | 48hrs. | 48 hrs. 
185 G | G G i « G G 
48 hrs. | 48 hrs. 48 hrs. || 48 hrs. 48 hrs. | 48 hrs. 


Explanatory. G indicates bacterial growth, followed by the number 
of hours’ or days’ incubation that elapsed before growth appeared. 

Series 184 consisted of contro] sutures artificially infected but not 
treated with peppermint oil. 

Series 185, after being artificially infected, was put through Porritt’s 
process with peppermint oil. 

All sutures were tested by the standard Meleney and Chatfield 
method. 
cury compounds previously mentioned. The 
results of bacteriological tests of such chemi- 
cally sterilized sutures showed, however, that 
none of these mercury compounds will effec- 
tively sterilize catgut. 

During the year 1931, in connection with 
my study of mercury compounds, I purchased 
in the open market, at intervals of a few 
months, several lots of catgut sutures of 
American manufacturer E. Chemical analy- 
ses always revealed an appreciable amount of 
a mercury compound in the sutures; and my 
bacteriological examinations of this manufac- 
turer’s sutures showed the presence of living 
bacteria in at least 2 specimens from every 
batch of twelve sutures which I tested by the 
Meleney and Chatfield method These results 
were in conformity with those which I ob- 
tained when testing the experimental lots of 
sutures sterilized chemically with the various 
mercury compounds. However, chemical 
analyses of this manufacturer’s sutures pur- 
chased early in 1932 showed them to be 
heavily impregnated with a mercury com- 
pound; and, when such sutures were examined 
bacteriologically by the standard test of Mel- 
eney and Chatfield, entire absence of bacterial 
growth was indicated. 

Upon further investigation, I found that the 
amount of the mercury compound present in 
the sutures purchased in 1932 was so large 
(3.5 per cent) that the neutralizing fluid of 1 
per cent sodium thiosulphate and 1 per cent 
sodium carbonate used in the standard Mel- 
eney and Chatfield test would not remove all 
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of the mercury compound from the sutures. 
Accordingly, a 5 per cent solution of sodium 
thiosulphate was tried for this purpose; but it 
was found that even this strength would not 
remove all of the mercury compound from the 
sutures. Further research demonstrated that 
this could be attained by means of a neu- 
tralizing fluid consisting of ro per cent solu- 
tion of sodium thiosulphate. Therefore, as 
the next logical procedure, some sutures of 
manufacturer E purchased in 1932 were 
tested bacteriologically by first transferring 
them aseptically to, and incubating them in, 
a sterile neutralizing solution of 10 per cent 
sodium thiosulphate for 24 hours; and then 
by putting them through the standard Mel 
eney and Chatfield technique. The results of 
these tests showed the presence of living bacteria 
in the sutures. 

Two additional lots of sutures of manufac- 
turer E were purchased. One lot consisted of 
plain catgut sutures, while the other lot was 
chromic catgut. Chemical analyses of these 
sutures revealed the presence of a large 
amount of a mercury compound (mercuric: 
iodide). Twelve sutures of each lot were ex 
amined bacteriologically by the standard 
Meleney and Chatfield method, and the re 
sults indicated entire absence of bacterial 
growth (see Table VII). Twelve other sutures 
of these same lots and bearing the same batch 
numbers were first transferred under aseptic 
conditions to, and incubated for 24 hours in, 
the neutralizing solution of 10 per cent sodium 
thiosulphate. Then these sutures were put 
through the standard bacteriological tech- 
nique of Meleney and Chatfield, and all twelve 
sutures of one lot (plain) and eight sutures of 
the other lot (chromic) were found to contain 11: 
ing bacteria (see Table VIII). Hence, it is 
evident that the mercury compound present 
in such large amount in these sutures exerted 
a bacteriostatic action, thereby arresting de 
velopment of the bacteria within the catgut. 
Likewise, it is apparent from these experi 
ments that removal of all of the mercury 
compound from the sutures, by means of 
neutralizing solution of 10 per cent sodium 
thiosulphate, reactivates the bacteria which 
are thus enabled to grow in the culture 
medium. 
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TABLE VII—MERCURIALIZED CATGUT SUTURES 
Tested by standard Meleney and Chatfield method 
Sn ie = _ 
Aerobic tests | Anaerobic tests 
Manufacturer | ] a ——— ; : awe 
Tube | Tube Tube Tube Tube Tube || Tube | Tube . Tube | bog | Tube Tube 
I | 2 3 4 5 6 | : | 8 | It 12 
E oO | oO oO oO oO oe LT © O o:ot# O 
Lot 1 | 
D oO re) oO oO o | @ fF @ | @ {oO ¢ieitese 
Lot 2 £24265 S4 Ge 





E wre atory. On means entire dens of growth in the whe at end of 15 days’ incubation. 

Sutures comprising Lot 1 were plain catgut; while those of Lot 2 were chromic catgut. 

Chemical analyses showed that these sutures contained 3% per cent of mercury; also that all of the soluble mercury was not removed from the 
sutures by the neutralizing solution of 1 per cent sodium thiosulphate and 1 per cent sodium carbonate, used as part of the standard Meleney and 


Chatfield method. 
TABLE VIII—MERCURIALIZED CATGUT SUTURES 
Tested by standard Meleney and Chatfield method, but a special neutralizing solution of 1o per cent sodium 
thiosulphate was used as a preliminary step 


| Aerobic tests | Anaerobic tests 


























Manufacturer ee = a - 
| Tube Tube ¥ ra | ri Tube Tube || Tube | Tube Tube Tube | Tube Tube 
| I 2 5 6 | 7 8 9 | 10 | II 12 
i G i «¢ ‘ig | G G i «c G G Gc | 6G tf ¢é 
Lot 1 4days | 4 days BS 4 } 5 days 12 days | 13 days 7 days 9 days 12 days | 13 days | 13 days | 13 days 
E | G = ae cee & G | o o i &G Se | ‘¢ a te 1 6 
Lot 2 | 7 days | 1rodays | 12 days | 12 days | 12 days | 13 days | 13 days | 13 days 





Explanatory. G indicates bacterial growth, followed by the number of hours’ or days’ incubation that elapsed iii neil appe mers 
entire absence of growth in the tube at end of 15 days’ incubation. 

Sutures comprising Lot 1 were plain catgut; while those of Lot 2 were chromic catgut. 

These sutures were taken from the same Jots and bore the same batch numbers as the sutures used for the tests shown in Table VIL. 

Before being put through the standard Meleney and Chatfield technique, these sutures were transferred aseptically to tubes of sterile 10 per cent 
sodium thiosulphate and incubated for 24 hours to remove the large amount of mercury (3.5 per cent.) 


O means 











These results serve to emphasize the fact 
that falsely negative findings may follow the 
use of the standard Meleney and Chatfield 
test unless a close check-up is always made: 
first, by subjecting some of the sutures under 
examination to careful chemical analyses to 
determine the nature and quantity of any 
chemical compound that may be present; and 
second, by using, in connection with the bac- 
teriological tests, a suitable neutralizing fluid 
which will dissolve and remove whatever 
chemical compound is found to be present. 

In order to detect the presence of bacteria 
in catgut which has been subjected to the 
chemical action of such large amounts of a 
mercury compound as are being used by 
American manufacturer E, the use of 1o per 
cent sodium thiosulphate for a neutralizing 
solution is recommended. This solution 
should be used as a preliminary step to the 
standard bacteriological technique of Meleney 
and Chatfield; so that the ro per cent solution 
of sodium thiosulphate will be removed from 
the sutures by the distilled water which con- 


stitutes the first step of the standard Meleney 
and Chatfield method, and thus will not be 
carried over into the culture medium where it 
might inhibit bacterial growth. 

Other chemical compounds for sterilizing cat- 
gut. The sterilizing action of each of the other 
chemical compounds included in this study 
was systematically investigated. A careful 
study was made of the effect of wide variations 
of the several factors involved in the applica- 
tion of the chemical to the catgut; such, for 
example, as the strength of the solutions, the 
duration of the chemical sterilizing treatment 
(time of contact), the hydrogen-ion concen- 
tration and temperature of the solutions, buf- 
fering of solutions, as well as combinations of 
the chemicals. Moreover, these studies in- 
cluded the effect of the sterilizing action of 
the chemical compounds on catgut ribbons, 
raw catgut strings, and artificially infected 
catgut. 

Before attempting to evaluate the possible 
merits of any of the chemicals under investiga- 
tion, a large number of sutures prepared in 
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various ways was subjected to the sterilizing 
action of the chemical under a wide variety of 
conditions; and the sutures were then tested 
bacteriologically by the standard method of 
Meleney and Chatfield. 

In some of the early studies of this investi- 
gation, the bacteriological results were encour- 
aging. Thus, the chemical compounds which 
seemed to give promise of exerting a true 
sterilizing action on catgut were metaphen, 
copper sulphate, diacetoxymercuriorthocresol, 
and iodine plus potassium iodide. However, 
if the bacteriological results indicated that 
some particular chemical apparently exhibited 
effective germicidal properties on some lots of 
catgut ribbons or of raw catgut strings, the 
experiment was repeated under precisely the 
same conditions, several additional lots of cat- 
gut being used, with the view of confirming 
the results. Invariably the bacteriological re- 
sults of these contirming experiments failed to 
establish the reliability and effectiveness of 
the chemical as a sterilizing agent. But if the 
results still appeared to hold out promise of 
ultimate success and, therefore, to warrant 
still further experiments, artifically infected 
catgut was also subjected to the sterilizing 
treatment with that particular chemical com- 
pound. 

Although several of the chemical com- 
pounds included in this study have been re- 
ported by various authors to possess germi- 
cidal properties for various surgical, medical, 
or laboratory purposes, none of them proved to 
be efficient and reliable agents for the chemical 
sterilization of catgut. Owing to the large num- 
ber of tests that were applied, the tabulated 
results obtained with each of the various 
chemical compounds studied would occupy a 
very large amount of valuable space. Hence, 
it has been necessary to omit tables showing 
results with chemicals other than copper sul- 
phate, peppermint oil, and mercuric oxide. 
The reason for including detailed and tabu- 
lated results obtained with these three chemi- 
cals must be apparent from the foregoing 
information relating to them. 

Chemical sterilization inefficient. Thus far, 
the chemical compounds which have been 
tried out in an attempt uniformly and effec- 
tively to destroy the bacteria commonly pres- 


ent in raw catgut have given disappointing 
and unreliable results. Most chemicals have 
had an especially weak action upon the spore- 
forming bacteria which are often found in the 
innermost portions of the gut. 

During the course of this investigation, the 
sterilizing action of each of the 27 chemical 
compounds studied was applied to a large 
number of lots of catgut sutures prepared 
from fresh sheep intestines under ideal sani- 
tary conditions; also to many lots of artifi- 
cially infected catgut. None of the chemicals 
was found to have reliable or uniform steri- 
lizing action on catgut; and in no case did all 
lots of sutures, sterilized with any one of the 
chemicals or a combination of the chemicals. 
prove to be entirely free from living bacteria 
Therefore, the net results indicate the fallacy 
of the chemical method of sterilizing catgut 
so far as the chemical compounds included in 
this study are concerned. 

This research work involved bacteriologica| 
studies of 334 experimental lots of catgut 
comprising several thousand sutures, togethe: 
with 154 commercial lots embracing 1134 cat 
gut sutures. The results of this investigation 
have proved conclusively that chemical sleri 
lization of surgical calgul as employed at prescul 
is inefficient and unreliable. Hence, it becomes 
evident that chemically sterilized catgut su 
tures are unsafe because their sterility 
uncertain; unless, of course, some chemica! 
not included in this study or which may |) 
developed in the future proves to be an etic: 
tive sterilizing agent for catgut. 

Heat sterilization effective and reliable. U: 
like chemical disinfection, the efficiency o/ 
sterilization of catgut sutures by heat docs 
not depend upon the absorption of ions. On 
the contrary, heat of an effective degree pence 
trates all parts of the cell colloid of any ba: 
teria that may be within the catgut, and thus 
devitalizes the essential matter of the bactc 
rial cell. 

In my studies of the chemical sterilization 
of surgical catgut, each experiment was con- 
trolled by subjecting to heat sterilization a 
duplicate lot of catgut sutures that had been 
treated with the particular chemical being 
studied. In every instance, the heat-sterilized 
sutures came through the bacteriological tests 








with entire absence of bacterial growth; thus 
proving that seal sterilization, properly con- 
trolled, is the only safe ant positive method for 
sterilizing surgical catgut sulures. Moreover, 
there was no impairment of tensile strength 
as a result of the heat treatment; thus show- 
ing that with suflicient care, effective heat 
sterilization can be applied without altering 
the physical properties of the catgut. 
SUMMARY 
| In this investigation, which extended over 
a period of 2! years, several thousand catgut 
sutures were prepared from 334 lots of catgut. 
Twenty-seven different chemical compounds 
were used for treating these various lots of 
catgut under a wide variety of conditions, in 
an attempt to bring about chemical steriliza- 
tion; the various chemical treatments having 
been applied to catgut ribbons, to raw catgut 
strings, as well as to artificially infected cat- 
gut. 
The chemical compounds used in this re 
' search study included mercurochrome, mer- 
curophen, merthiolate, metaphen, potassium- 
n mercuric-iodide, hexylresorcinol, tribromre- 
i sorcinol, orthophenylphenate, ethylhydrocu- 
il prene, tribrombetanaphthal, copper cyanide, 
‘s copper chloride, copper sulphate, copper sul- 
phate plus methylene blue, zinc sulphate, 
peppermint oil, oil of tea tree (Melaleuca 
al alternifolia), hydrogen peroxide, malachite 
r green, pyridium, iodine, iodine plus potassium 
iodide, myodine, parachlormetacresol, diacet- 
oxymercuriorthocresol, parachlorphenol, and 
n chlorthymol ester. 
of In applying the chemical sterilization proc- 
es esses, the effect of wide variations in the sev- 
Nn) eral factors involved was studied; including 
e the strength of the chemical solutions, the 
rT duration of the chemical sterilizing treatment, 
us the hydrogen-ion concentration and tempera- 
Lo ture of the solutions, buffering of solutions, 
and combinations of the chemicals. Dupli- 
on cates of each lot of catgut that received chemi- 
n- cal sterilization treatment were also subjected 
a to heat sterilization as a control. 
en In addition to the large number of experi- 
ing mental lots of catgut which were subjected to 
Zed the sterilizing action of the various chemical 
compounds before mentioned, this investiga- 
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tion also included a study of the sterility of 
154 commercial lots purchased from the open 
market and comprising 1134 catgut sutures. 

Throughout these experiments, the stand- 
ard bacteriological test, devised and proposed 
by Meleney and Chatfield, was used for 
determining the sterility of catgut; but 3 
additional controls were used and are recom- 
mended as essential for safeguarding the re- 
liability and efficiency of the test. 

The results of my experiments with copper- 


ized catgut sutures herein described have 


demonstrated that copper salts applied to 
catgut by the von Linden method do not 
effectively sterilize catgut. These tindings 
confirm those of Weichardt, as reported by 
Mehnert (8). Moreover, my copperized cat 
gut experiments have shown that copper salts 
exert a bacteriostatic action on the bacteria 
in catgut; for, when the copper is removed 
with a suitable neutralizing fluid, the bacteria 
become reactivated. 

It was found that the 1 per cent solution of 
sodium thiosulphate and sodium carbonate, 
used by Meleney and Chatfield in their stand- 
ard test for neutralizing mercury compounds 
and iodine, will not remove copper salts from 
catgut sutures. A solution consisting of 5 per 
cent ammonium chloride and '%4 per cent am- 
monium hydroxide was found to be an etfec- 
tive neutralizing agent for dissolving and 
removing copper salts from catgut. 

Copperized catgut sutures embedded in ani 
mal tissues were less readily absorbed and 
were definitely more irritating than plain (un- 
treated) catgut sutures. 

Chemical analyses of catgut sutures of 
three American manufacturers and of one 
German manufacturer revealed appreciable 
quantities of copper. Bacteriological exami- 
nations showed the presence of living bacteria 
in 42 of 156 (approximately 27 per cent) of 
the copperized sutures of the 3 American 
manufacturers; and in 19 of 36 (52 per cent) 
of the copperized sutures of German make 
(von Linden process). 

Peppermint oil catgut sutures were demon- 
strated by repeated bacteriological tests to be 
100 per cent non-sterile. This method of steri- 
lizing catgut, recommended by Porritt, not 
only fails to sterilize artificially infected cat- 
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gut but even the ordinary run of raw catgut 
made from fresh sheep intestines and proc- 
essed under ideal sanitary conditions. 

Chemical analyses of catgut sutures mar- 
keted in 1932 by an American manufacturer 
revealed a large amount of a mercury com- 
pound; and, when such sutures were examined 
bacteriologically by the standard test of Mel- 
eney and Chatfield, entire absence of bacterial 
growth was indicated. The large amount (3.5 
per cent) of the mercury compound could not 
be removed from the sutures by the neutraliz- 
ing solution of 1 per cent sodium thiosulphate 
and sodium carbonate used in the Meleney and 
Chatfield test; but it was found that a neu- 
tralizing fluid of 10 per cent sodium thiosul- 
phate effectively removes the mercury com- 
pound from the sutures. When sutures of this 
manufacturer were tested bacteriologically by 
first incubating them for 24 hours in a sterile 
10 per cent solution of sodium thiosulphate 
and then by putting them through the stand- 
ard Meleney and Chatfield technique, the re- 
sults showed the presence of living bacteria in 
the sutures. 

Bacteriological tests, applied to commercial 
catgut sutures containing a large amount of a 
mercury compound, have shown that arrested 
development of bacteria within the catgut is 
brought about through the bacteriostatic ac- 
tion of the mercury compound. These tests 
have also proved that removal of the mercury 
compound from the sutures, by means of a 
suitable neutralizing fluid, reactivates the bac- 
teria which then are able to grow in the culture 
medium. 

None of the 27 chemical compounds studied 
in this investigation was found to have reliable 
or uniform sterilizing action on catgut; for in 
no case did all lots of sutures, sterilized with 
any one of the chemicals or a combination of 
the chemicals, prove to be entirely free from 
living bacteria. However, every one of the 
duplicate lots of sutures which were subjected 
to heat sterilization showed entire absence of 
bacterial growth. 


CONCLUSIONS 
1. When applying the standard bacterio- 


logical test of Meleney and Chatfield for 
determining the sterility of surgical catgut 
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sutures, the details of the chemical treatment 
to which they have been subjected must be 
known; or else careful qualitative and quanti- 
tative chemical analyses of some of the sutures 
must first be made to ascertain the nature and 
amount of the chemical compound used to im- 
pregnate the sutures. 

2. A suitable neutralizing fluid must be 
devised and used to dissolve and remove the 
particular chemical substance found in the 
catgut sutures, before applying the standard 
bacteriological test. 

3. The necessity of incubating commercial 
catgut sutures for at least 15 days is clearly 
indicated by the results of bacteriological 
tests shown in Tables III and VIII, wherein 
the greatest number of growths occurred on 
the thirteenth day; and some growths ap- 
peared even as late as the fifteenth day 
(Table III). This confirms the findings of 
Meleney and Chatfield, who reported the ap- 
pearance of the largest number of growths on 
the thirteenth day, and who recommended an 
incubation period of 15 days as a margin of 
safety. 

4. When used with the three additional 
and essential controls herein described, and 
when used in conjunction with suitable neu 
tralizing fluids for dissolving and removing 
the chemical compound with which the su 
tures may be impregnated, the standard bac 
teriological test proposed by Meleney and 
Chatfield seems to be an efficient and reliabli 
test for the sterility of surgical catgut sutures. 

5. The so called chemical sterilization o! 
surgical catgut by any method yet devised | 
inefficient and unreliable. 

6. Carefully controlled heat sterilization i 
the only uniformly reliable and_positiv: 
method of sterilizing surgical catgut suture: 
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EFFECT OF BLEEDING AFTER 


REDUCTION OF THE BLOOD PRESSURE BY VARIOUS METHODS! 
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D. B. PHEMISTER, M.D., F.A.C.S., Cutcaco 


From the Department of Surgery, the University of Chicago 


N clinical surgery the effects of trauma or 
an operation are estimable by observa- 
tions on the pulse, blood pressure, respira- 

tion, reflexes, color of skin and mucous mem- 
branes, and occasionally by other factors. Of 
these the blood pressure is commonly held the 
most important single index, and is frequently 
the only finding given much consideration. 
But since the blood pressure is maintained by 
several factors (ventricular contraction, per- 
ipheral resistance, blood volume, and _vis- 
cosity), and may be reduced by alteration of 
any of these, the significance of a lowered pres- 
sure is very variable. It is, therefore, not a 
reliable guide to the condition of the patient 
without regard for the cause of its depression 
and for the other means of evaluating its im- 
portance. Thus a low pressure produced by 
hemorrhage usually indicates a serious state 
of the circulation, in which further loss of 
blood or an operation is badly tolerated; but 
an equally low pressure occurring as a result 
of spinal anesthesia may have no such sig- 
nificance, and an operation may be completed 
without undue risk. Hadenfeldt states from 
a study of a large series of spinal anasthesias 
that the effect of loss of blood is no more 
serious under spinal than under general anes- 
thesia; Burch, Harrison, and Blalock, how- 
ever, reached an opposite conclusion from 
animal experiments. It has been observed in 


1 This work was aided by a grant from the Douglas Smith Foundation for Medical Research of the University of Chicago. 


this and other clinics that the blood pressure 
may fall considerably, with a concurrent slow- 
ing of the pulse, during upper abdominal 
operations such as cholecystectomy or gastric 
resection, without apparent cause, and rapidly 
return to normal levels upon closure of the 
abdomen, with no noticeable after-effects; 
Hadenfeldt assumes this efiect to be due to 
traction on the vagus nerve below the dia- 
phragm with reilex cardiac inhibition. 

In an endeavor to test experimentally the 
value of blood pressure readings as an index 
of the condition of the circulation, and to 
evaluate the seriousness of the blood pressure 
fall of spinal anesthesia, the blood pressure 
was lowered in dogs to “shock levels”’ by nine 
different methods, and the effect of bleeding 
the animals to death was studied. Certain 
observations made in the course of these ex- 
periments have a bearing on the general 
problem of the mechanism of traumatic shock, 
as to whether a histamine-like toxin is liber- 
ated from the damaged tissues (Cannon, 5; 
and Cannon and Bayliss,’6), or whether there 
is sufficient local loss of fluid to account for the 
fall of blood pressure (Blalock, 2; and Parsons 
and Phemister, 16). In addition it was at- 
tempted in several animals without success to 
reduplicate the fall of blood pressure which 
results in man after upper abdominal opera- 
tions. 
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EXPERIMENTAL METHODS 

The blood pressure was reduced in a series of 50 
dogs to levels usually between 50 and 70 millimeters 
of mercury by the following methods: hyperventila- 
tion, anaphylactic shock, histamine administration, 
spinal cord section, spinal anesthesia, trauma to a 
limb, haemorrhage, plasmapheresis, and intestinal 
manipulation. The animals were bled to death, in 
most experiments approximately 1 hour after the 
initiation of the procedure, and the amount of blood 
obtainable was measured. Anesthesia was by ether 
or sodium-barbital. Blood counts were made in 37 
cases, before and after the depression of the blood 
pressure. Bleeding was by a large carotid cannula, 
the animal being left in the horizontal position and 
the cannula kept free of clots; the bleeding volume 
thus obtained is presumed to be an approximate in- 
dex of the circulating blood volume, and will be de- 
scribed in the remainder of this paper as a percent- 
age of the calculated blood volume (one-thirteenth 
of the body weight). The experiments and the 
results obtained will be described in groups accord- 
ing to the method used to depress the blood pressure. 


I. CONTROL SERIES 

Twenty additional dogs were merely anesthetized, 
10 with ether and ro with sodium-barbital, and bled 
at the end of an hour. The results are contained in 
Table I, and indicate that while there is a consider- 
able individual variation of the bleeding volume, 
there is no significant difference in this respect be- 
tween the two anesthetic agents. The individual 
variations are probably due to (1) mechanical errors 
in bleeding, (2) individual characteristics, notably 
the proportion of fat to the other tissues of the ani- 
mal, and (3) differences in the water content of the 
tissues and the alimentary tract. The percentages of 
the calculated blood volume obtained from the nor- 
mal animals varied from 34 to 82 per cent, and aver- 
aged 58.6 per cent. 


2. HYPERVENTILATION 


Henderson (9) as early as 1905 described the de- 
pression of the blood pressure in acapnia, and offered 
this phenomenon as an initiating agent of surgical 
shock. Recent evidence (McDowell) indicates that 
acapnia has a dual effect on the circulation, a central 
vasodilatation which usually predominates, and a 
local constriction of smaller and more peripheral 
vessels. 

a. Hyperventilation by intratracheal insufflation. 
Six dogs anesthetized by sodium barbital were each 
hyperventilated by connection of a cannula in the 
trachea to two Palmer respiration pumps, arranged 
so as alternately to pump in and suck out the same 
volume of air, and operated at approximately 140 
revolutions per minute. Due to temperature 
changes, this method of artificial respiration was 
found to result in slightly increased intrapulmonary 
pressure; this effect was minimized by connecting a 
T-tube in the system to permit communication with 
the atmospheric air. A rapid fall of blood pressure 
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occurred in each case, and at the end of approxi- 
mately 1 hour, while the artificial respiration was 
continued, the amounts bled were from 21 to 41.5 
per cent of the calculated blood volume, the average 
being 32.7 per cent. Blood counts showed no con- 
stant or marked change. 

b. Hyperventilation by external alternating pres- 
sure. From observations made on the dogs of Series 
2a and other animals, it was concluded that in hyper- 
ventilation by the intratracheal method there are 
certain factors capable of causing a blood pressure 
fall independent of the degree of acapnia, viz., 
mechanical impairment of the pulmonary circula- 
tion, as noted by Janeway and Ewing, and reflex 
vasodilatation from increased intrapulmonary and 
intrabronchial pressure (Johnson and Luckhardt). 
Therefore a somewhat more physiological method of 
artificial hyperrespiration was devised (17), in which 
the animal was enclosed in a metal cylinder with its 
head projecting, in the manner of the Drinker res 
pirator, and alternately positive and negative air 
pressure applied to the exterior of the body by con 
nection to two Palmer pumps operated synchro 
nously at approximately 115 revolutions per minute 
When this method was applied to 5 dogs anesthe 
tized with sodium barbital, the blood pressure fel! 
slightly immediately, recovered to nearly the normal 
level, then slowly fell to levels of from 52 to 69 milli 
meters of mercury. The bleeding volumes at thes: 
levels, while the artificial respiration was continued 
were from 50 to 67 per cent of the calculated blood 
volume, averaging 56.2 per cent. This average is 
relatively much higher than that obtained in low 
ered pressures from intratracheal insufflation, eve 
when the difference in terminal pressures is con 
sidered; this is a further indication that in the intra 
tracheal method there is actual obstruction to th 
pulmonary circulation, while in the external pressure 
method the effects are more purely due to acapni: 
with secondary vasodilatation. For this reason, 
although the results of both series of experiments are 
included in Table II, only those of series 2b will be 
considered in the discussion to follow. It must also 
be noted that the external alternations of pressur 
would minimize any stagnation of blood in the 
veins, as has been suggested may occur in acapnia 
(Henderson, 10); but in these experiments a con 
siderable fall of pressure occurred in the absence of 
such stagnation. 


3. ANAPHYLAXIS 


A fall of blood pressure occurs in dogs during 
“anaphylactic shock,’ the mechanism of which is 
not entirely clear but is presumably the same as 
with the analogous “histamine shock,” i.e., by direct 
action on the capillaries (Sollman). 

Eleven dogs were sensitized to pig’s blood, and 
when under ether anesthesia small amounts of (ie 
same blood were injected intravenously, anaphy!a‘ 
tic shock of a satisfactory degree developed ii\ 5 
animals. In these the blood pressure fell rapidls to 
low levels, with a tendency to recover in some cass 
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TABLE I.—-BLEEDING VOLUMES OF NORMAL 
DOGS ANZESTHETIZED FOR ONE HOUR 


(a) Under ether anesthesia (b) Under sodium barbital 




















Bled, per cent of Bled, per cent of 
Dog No. the calculated Dog No. the calculated 
blood volume blood volume 
"ee | es 
53.2 53.6 | 
64.5 82.4 
50.3 wR “57.0 
. ~~. 67.0 
ihcnceatc a ensiteai = - : = 
75-1 
61.0 
ak, 53.1 “aa 5 ; $6.3 
656 —~CO| ss gstd| at 
Average _ 7 - 1.8 ; Average - ava : : 





Average of 20 dogs: 58.6 per cent of the calculated blood volume. 


*Fat dog. {Very fat dog. 


The time interval was necessarily short in this series, 
and the severity of the reaction was very variable. 
On bleeding, from 29 to 63 per cent of the calculated 
blood volume was obtained, the average being 51 
per cent (Table III). Erythrocyte counts showed no 
constant change. 


4. HISTAMINE ADMINISTRATION 

The effects of histamine on the circulation are 
complex. In a few species it raises the blood pres- 
sure, while in dogs and most other animals it pro- 
duces an extensive fall of blood pressure, apparently 
by direct action on the capillaries (Dale and Rich- 
ards), the condition being similar to surgical shock 
(Mellanby) . 

Histamine (ergamin acid phosphate) was given in 
aqueous solution by a continuous intravenous drip 
in 5 dogs, and subcutaneously in 1 dog, No. 487. By 
both methods the blood pressure slowly fell to the 
desired levels. Four of the animals were anesthe- 
tized with ether, 2 with sodium barbital. The 
amounts bled were from 36 to 66 per cent of the cal- 
culated blood volume, and the average was 50.5 per 
cent (Table IV). Blood counts were made in 5 cases; 
in 3 there was no significant change, in 2 there was a 
slight increase in the red cells. 

5- SPINAL CORD SECTION 

The spinal cord was cut after preliminary laminec- 
tomy, in the region of the first thoracic segment, in 6 
dogs anesthetized with ether. There was usually 
little bleeding during the laminectomy, and that in- 
cidental to cutting the cord was minimized by im- 
mediately packing the wound; the procedure thus 
represents the combination of a small operation with 
spinal cord section. The blood pressure reaction to 
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TABLE II.—-HYPERVENTILATION: 


(a) By Intratracheal Insufilation 


| 
| Blood pressure | Terminal 
. F 1: bleeding volume 
aw “rie “pe. | > 5 ry ’ 
Experi Anis At be- lime, per cent of the 
ment thetic. | 30s. At end, | minutes 
| ginning, | wm. He. | calculated blood 
| mm. Hg. val | volume 
300 SB | 153 56 | ss? 34 
Bo Oe z “ 
392 | S-B | 136 54 67 1.5 
396 | S-B | 145 53 05 
“a ae, eee a, eee 
398 S-B | 148 53 61 30 
4O2 | S-B 170 67 63 35 
103 | S-B | 422 6 67 5 
Average 57 63 32.7 





(b) By External Alternating Pressure 


Blood pressure Terminal 


bleeding volume, 


Experi- Anws- Tin 
pe \ a3 At be- r me, per cent of the 
ment thetic rel At end, | minutes , , 
ginning, calculated blood 
mm, Hg 
mm. Hg. | volume 
410 | S-B | 140 54 80 51 
Ir | S-B 126 | 63 09 8 
15, S-B 130 05 I13 oO 
116 S-B 152 | 69 110 55 
440 S-B 103 | 6 83 
Average | 63 97 <(),2 


the section was somewhat variable, but there was 
typically an immediate rise due to transient stimula 
tion of the vasoconstrictor nerves, then a gradual fall 
in 25 to 40 minutes to levels of from 52 to 68 mil 
limeters of mercury due to interruption of the vaso 
motor pathways. The amounts bled were from 41 
to 51 per cent of the calculated blood volume, aver 
aging 48 per cent (Table V). There was a slight de- 
crease in the erythrocyte count in four of five cases. 
6. HIGH SPINAL ANASTHESIA 

A 3 per cent solution of procaine in physiological 
salt solution was injected intrathecally in the upper 
lumbar region in 4 dogs after laminectomy and in 2 
(Nos. 385, 417) without laminectomy. All were 
under light ether anesthesia. Sufficient procaine 
was slowly injected to produce relaxation of the en- 
tire chest wall, and in some a slight slowing of the 
respirations. The blocd pressure fell gradually and 
continuously as the anesthesia spread upward, pre- 
sumably by interference with conduction of vaso- 
motor impulses in the efferent spinal nerves. From 
38 to 55 per cent of the calculated blood volume was 
obtained, the average being 44 per cent (Table VI). 
No blood counts were made in this series. 


7. TRAUMA TO AN EXTREMITY 


Cannon and Bayliss (6) concluded that the fall of 
blood pressure after trauma to an extremity was due 
to the liberation of a toxic histamine-like substance 
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from the injured tissues, with generalized vasodilata- 
tion and increased capillary permeability. Later 
observations by Blalock (2) and Phemister and Par- 
sons (16) have shown that there is sufficient local 
loss of fluid into the traumatized area to account 
entirely for the blood pressure fall. 

In the present experiments, trauma was applied to 
one or both hind limbs of 4 dogs by many blows with 
a padded hammer; sodium barbital was the anes- 
thetic in all cases. The blood pressure usually fell 
but slightly with the first hammering, and more 
sharply with the successive hammerings; this is simi- 
lar to the effect of repeated bleedings, as will be 
described. Blood counts showed a diminution in all 
cases. The bleeding volumes were from 23 to 26.5 
per cent of the calculated blood volume, averaging 
24.6 per cent (Table VII). 


8. HA MORRHAGE 


In 7 dogs small amounts of blood were repeatedly 
withdrawn from a carotid artery; 5 of the animals 
were anwsthetized with sodium barbital and 2 with 
ether. Recovery of the blood pressure occurred 
sharply and nearly completely after the first few 
withdrawals, slowly and less completely after the 
later bleedings. Erythrocyte counts showed a 
diminution in all cases. From 19 to 35 per cent of 
the calculated blood volume was obtainable, the 
average being 24.9 per cent, after from 33 to 64 per 
cent of the calculated blood volume had been 
removed by bleeding (see Table VIII). The average 























TABLE Ili.—-ANAPHYLAXIS TABLE V.—SPINAL CORD SECTION 
| Blood pressure | Terminal Blood pressure “ Fede 
oo co rT bleeding volume, ne eo =" Time Dleeding volume, 
— ‘" —_ At be- vem a per cent of the ——_ —- At be- Aten at. per cent of the 
_— netic | ginning, | / rami | Minutes | calculated blood — pene | ginning, | om He €S calculated blood 
mm. Hg, | ™™- "8- volume mm. Hg : volume 
317 I | 110 a ae 61 296 E 116 52 25 50 
325 E | I 40 12 57 340 E 130 68 60 49 
328 I | 140 60 II 63 341 E Ilo 65 60 51 
30 I | 138 | 45 | 20 =| 48 342 | E 154 54 65 41 
338 I | 1s | 25 | 25 29 344 E 138 58 45 52 
Average | 43 | 18 51 345b E 120 58 70 47 
Average 59 51 48 
TABLE IV.—-HISTAMINE ADMINISTRATION ; 
Seed l IE total amount bled during the experiment and at the 
31001 ywressure > a . . 

a; ee — “ bleeding volume, terminal bleeding was 70.4 per cent of the calculated 
vent | thetic | Atbe- | atena, |minmtes Percentofthe blood volume; this increase over the amount obtain- 
ment | thetic ginning, | tend, | minutes caliaiated tied = ‘ 

| mm. Hg. | ™™- Hg. | a gles able at one continuous bleeding is presumably due 
a “-— tb ae | ae to the absorption of fluid from the tissues during the 
363 18 5 . 
a. ee. a aA slow bleeding. 

ce on -l eK. “i Q. PLASMAPHERESIS 

365 I 172 | 62 58 50 . ° ASM! y 
or oe ae = The reduction of the blood pressure was attempted 
ee. Oe |_ = | OT. = : in several animals by the withdrawal of a quantity 
49 «| = S-B | 110 | 47 21 54 of blood after heparin administration, the plasma 
87 | SB 2 | 4 fe 50s being removed by centrifugalization, and replace 
aya en a ment of the cells; these experiments were unsuc 
a ... A cessful, the time interval being very long, and death 


frequently occurred in the later stages before the 
cells could be replaced, as noted by Bayliss. There 
fore the following plan was adopted, 2 animals being 
used: blood from dog 1 was drawn, centrifuged, and 
its plasma decanted; then dog 2 was bled, and cells 
from dog 1 immediately replaced in proportionate 
quantity. This process was repeated two or three 
times, until the blood pressure remained at a shock 
level (after from 34 to 52 per cent of the calculated 
blood volume had been removed as plasma), at 
which time the animals were bled to death. By this 
technique the time required was reduced to an aver 
age interval of 82 minutes; no reactions attributabl: 
to foreign protein were observed. The blood was, ol 
course, concentrated by the procedure. In 5 cases 
the amounts bled were from 15.5 to 27 per cent of the 
calculated blood volume, and the average was 10.7 
per cent. The average total volume of fluid remove: 
during the experiment and at the terminal bleeding 
was 59.1 per cent of the calculated blood volume; 
this figure is lower than the average total volume 
removed during the hemorrhage experiments an: 
probably indicates that the greater loss of plasm 

proteins and correspondingly lower osmotic pressu' 
of the blood in the plasmapheresis experiments pe! 

mitted less withdrawal of the tissue fluids into the 
blood stream. 


IO. MANIPULATION OF THE INTESTINES 
Experiments on intestinal manipulation in dogs 


by Phemister and Parsons indicate that the intes 
tinal volume is not increased during the procedure, 
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TABLE VI.—HIGH SPINAL ANASTHESIA 





TABLE VII.—TRAUMA TO AN EXTREMITY 






































Blood pressure Terminal | _ Blood pressure | Terminal 
er rae pares - _ . bleeding volume ene ice 5 | mw | bleeding volume, 
roy Pen At be- | At end Bnd Per cent of the’ — | ere | At be- | At end, | aon 25 _er cent of the 
— ginning, | on He calculated blood ginning, teen ere tes calculated blood 

mm. Hg. si volume | | mm. nail, volume 

310 E 114 60 30 55 407 | S-B } m4 | 42 52 
312 E 155 58 55 48 409 | S-B 113 44 60 
313 E 138 48 45 40 508 | S-B | 166 | 60 93 6 
347 E 120 62 70 38 | S-B | 207 | 51 56 
385 E 140 55 56 40 ge 19 65 6 
117 E 157 79 90 44 

ata aaa ai TABLE VIII.—HAMORRHAGE 
Average 62 58 44 








and Blalock (3) found that a plasma-like exudation 
occurs from the surface of the intestine in adequate 
amounts to explain the fall of blood pressure. 

In 6 dogs of the present series the intestines were 
brought out through an abdominal incision and 
severely massaged with the fingers; 5 were aniesthe- 
tized with ether, 1 with sodium barbital. There 
was little or no external hemorrhage, although 
moderate ecchymosis occurred in the area manipu- 
lated, and a considerable weeping from the surface 
of the bowel was observed, as described by Blalock. 
The fall of blood pressure was very gradual and 
could not be much accelerated by more vigorous 
massage; hence the time interval was increased to 
an average of 104 minutes. The bleeding volumes 
were from 12 to 21 per cent of the calculated blood 
volume, the average being 18 per cent. The erythro- 
cyte counts were irregularly increased, indicating a 
concentration of the blood in all cases. 


II. UPPER ABDOMINAL MANIPULATIONS 


The fall of blood pressure which occasionally 
occurs during operations in the upper abdomen in 
man, and which is usually accompanied by a slow- 
ing of the pulse, is presumably a reflex phenomenon, 
and may be related to the cardio-inhibitory reflex 
from the upper abdomen of certain species, and 
easily demonstrable in the frog (Luckhardt). 

Several unsuccessful attempts were made to re- 
duplicate this effect in dogs, by traction upon and 
resection of the gall bladder and stomach, and by 
stimulation electrically of the gastric vagi below the 
diaphragm. No satisfactory fall of blood pressure 
of adequate duration for study could be obtained 
in the dogs tested. 


DISCUSSION OF RESULTS OF EXPERIMENTS 


The results of all types of experiments are 
summarized in Table XI. It will be noted 
that the average bleeding volume for the nor- 
mal anesthetized dogs (series 1) was 58.6 per 
cent of the calculated blood volume, and that 
the bleeding volumes after reduction of the 
blood pressure fall into two groups according 
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pt He experiment, vi pom ne, 
ment | thetic | At be- | | per cent of | px nt of 
At end, | utes 
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eae: See anaes Lean ae 
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369 | I | 180 = 64 65 9 
374 | I | 127 | 58 6¢ 19 
473 | S-B | 160 60 ) | ( 
474 S-B | 154 | 64 6 i9 
475 S-B | 42 | 74 «| 63 3 9 
_476 S-B | 10 61 57 ? 
ee | = | = — 
498 is B | 1s0 | 47 | 3¢ 4 
~ Average 6r | 61 45.5 1.9 


to whether there is a slight or a marked reduc- 
tion of the bleeding volume. 

The first group includes the following pro- 
cedures: hyperventilation, anaphylaxis, his 
tamine administration, spinal cord section, 
and spinal anesthesia. In these (series 2b 
to 6, inclusive), there was obtained from 44 
to 56 per cent of the calculated blood volume, 
figures but slightly diminished from the nor- 
mal; and the two lowest figures of the group 
were in the conditions of spinal anwsthesia 
and spinal cord section, in which a small oper- 
ation was included in the procedure. The 
mechanism of the blood pressure depression 
in these experiments was by arteriolar or 
capillary dilatation or both, and the mainte- 
nance of nearly normal bleeding volumes in- 
dicates that the circulating blood volume is 
not greatly diminished. 

In the conditions of trauma to an extremity, 
and hemorrhage (series 7 and 8) there was 
obtainable at similar blood pressure levels a 
much smaller volume of blood, approximately 
25 per cent of the calculated blood volume; 
and an even greater reduction of the bleeding 

















TABLE IX.—PLASMAPHERESIS 
| Blood pressure | Plasma Terminal 
| Time, | removed, bleeding 
Experi-| Anes- | — a per cent of volume, 
ment | thetic | At be- At end.| utes |the calculated] per cent of 
ginning, oe He 5 |blood volume]the calculated 
mn. ig ~~ | blood volume 
6 S-B 130 7 85 5 21 
538 S-B | 126 83 05 36 17.6 
S-B 158 58 97 38 15.5 
7 S-B 138 6 77 34 17.5 
I S-B I 59 | 64 | 37 27 
Average 67 |; 82 | 39.4 19.7 
TABLE X.——INTESTINAL MANIPULATION 
Blood pressure | Terminal 
Experi Anws- At I | rim bleeding volume, 
: eves At be- | at end : per cent of the 
ment thetic | At end, | minute ee 
| ginning, | 2m. He. | calculated blood 
mm. Hg. ite | volume 
I I | 140 50 170 18 
I } «10 30 60 ° 
3 I 145 45 II 19 
5 I 90 50 II 21 
6 | I 14 15 85 18 
11 S-B 179 56 | 88 12 
Average 46 104 18 


volume occurred after lowering the blood pres- 
sure by plasmapheresis, and by manipulation 
of the intestines (series g and 10), approxi- 
mately 20 per cent of the calculated blood 
volume being obtained. These 4 series con- 
stitute a second group of experiments, in 
which a considerable reduction of the bleeding 
volume occurred as a result of actual loss of 
circulating blood volume. The erythrocyte 
counts made in this group, although some- 
what irregular, indicated a dilution of the 
blood in extremity trauma and hemorrhage, 
and a concentration of the blood in plasma- 
pheresis and intestinal manipulation; the cor- 
responding differences in viscosity may ac- 
count for the differences in the bleeding 
volumes, i.e., the more concentrated blood of 
plasmapheresis and intestinal manipulation 
may permit a smaller circulating blood volume 
to maintain a given blood pressure than the 
diluted blood of trauma and hemorrhage. As 
has already been noted, the blood pressure 
behaved similarly in its reaction to repeated 
withdrawals of blood and to repeated trauma- 
tizations of an extremity, there being little 
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TABLE XI.—SUMMARY OF ALL TYPES OF 
EXPERIMENTS 





7 Average bleeding 
Number A er 2 8 
ae) ere volume, per cent of 
Series Procedure of > 
casio the calculated 
‘ blood volume 
I Normal dogs 


2b. | Hyperventilation 








3 Anaphylaxis 
4 Histamine administration 
5 Spinal cord section 


Spinal anesthesia 








Trauma to an extremity 





Hemorrhage 
9 Plasmapheresis 


10 Intestinal manipulation 








effect at first and an increasing effect later in 
the procedure. The coincidence of the bleed 
ing volumes of this group of experiments and 
the other findings support the opinion that the 
fall of blood pressure in experimental trauma 
and intestinal manipulation is due to local loss 
of fluid, as blood or blood and plasma into the 
damaged tissues and as plasma exudation from 
the intestine. 

By comparing the bleeding volumes of the 
two groups of experiments it is apparent that 
the animals of the first group were in much 
better condition, by virtue of their nearly 
normal circulating blood volume, to with 
stand hemorrhage or an operation than the 
animals of the second group, in which th 
bleeding volume was markedly reduced, dur 
ing the time period considered in the present 
studies. Therefore, a lowered blood pressure 
of such duration is not as serious a condition 
when produced by vasodilatation or ‘bleed 
ing into the vessels,”’ as some writers have im 
plied, as when the pressure is lowered to simi 
lar levels by actual loss of fluid from the cir 
culation, as in experimental trauma, intes 
tinal manipulation, and hemorrhage. 

While these experimental procedures do not 
exactly simulate surgical shock in man, the 
findings apply to the problem of its mecha 
nism at least in part. Therefore, it is thought 
that in clinical shock (1) the hidden loss 01 
fluid, for instance locally into the tissues 1) 
trauma, may be more important as an etio 
logical agent than toxemia or other suggested 














factors; (2) the blood pressure is not in itself 
an adequate guide as to the condition of the 
patient, as it may be nearly normal in the 
presence of a seriously embarrassed circula- 
tion, or vice versa; and (3) further hamor- 
rhage or an operation is more dangerous when 
the blood pressure is lowered by hamorrhage 
or by trauma, in which blood or plasma is 
lost, than by spinal anesthesia or other vaso- 
dilator mechanism, in which there occurs the 
so called “bleeding into the vessels.’’ And 
clinical experience warrants the inclusion in 
the vasodilator group the depression of the 
blood pressure which occurs during upper 
abdominal operations with a concurrent slow- 
ing of the pulse. Spinal anesthesia was 
demonstrated to have but slight influence on 
the bleeding volume and presumably the cir- 
culating blood volume, and is therefore to be 
considered but slightly more dangerous than 
ether or barbital anesthesia. 


SUMMARY 


The state of the circulation in 50 anasthe- 
tized dogs, after lowering the blood pressures 
to “shock levels” by 9 different methods, was 
studied by comparing the average bleeding 
volumes of each series, i.e., the average amount 
of blood obtained by bleeding, usually after 
the lapse of 1 hour. The average bleeding 
volume of 20 normal anesthetized dogs was 
58.6 per cent of the calculated blood volume. 
The experiments fell into two groups, accord- 
ing to whether or not a considerable diminu- 
tion of the bleeding volume occurred at the 
reduced pressure. 

In the first group of experiments the aver- 
age bleeding volume was 56.2 per cent of the 
calculated blood volume when the blood pres- 
sure was lowered by hyperventilation, 51 per 
cent when by anaphylaxis, 50.5 per cent when 
by histamine administration, 48 per cent after 
spinal cord section, and 44 per cent with high 
spinal anesthesia. The average bleeding 


volume for the entire first group was 49.9 per 
cent of the calculated blood volume, a slight 
depression from the normal average. In the 
conditions enumerated the mechanism of de- 
pression of the blood pressure was by dilata- 
tion of the arterioles or capillaries or both. It 
was concluded that in these conditions, dur- 
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ing the time interval studied, there was little 
or no diminution of the circulating blood vol- 
ume at the reduced pressure; and it would 
seem that the lowered blood pressure of spinal 
anesthesia did not appreciably increase the 
dangers of operation or hemorrhage, since the 
blood volume remained at or near normal. 

In the second group of experiments the 
average bleeding volume was found to be 24.9 
per cent of the calculated blood volume after 
the blood pressure had been lowered by haem- 
orrhage, 24.6 per cent when by trauma to an 
extremity, 19.7 per cent after plasmapheresis, 
and 18 per cent after intestinal manipulation. 
The average for the entire group was 21.8 per 
cent of the calculated blood volume, and was 
thus very considerably reduced from the nor- 
mal. In the case of hemorrhage and plasma- 
pheresis there was direct and obvious loss of 
fluid from the blood stream; and a similar loss 
presumably occurred in the conditions of 
trauma, where there was local loss of blood 
and plasma into the injured area, and in in- 
testinal manipulation, where the fluid appeared 
to be lost principally as plasma. It was con- 
cluded that in this second group of experi- 
ments the circulating blood volume was much 
more seriously diminished at similar blood 
pressure levels than in the first group, and 
that the animals were correspondingly less 
able to withstand hemorrhage or an operative 
procedure. The similarity of the bleeding 
volumes was further evidence that the mech- 
anisms of lowering the blood pressure are 
identical in trauma to an extremity and 
hemorrhage, and in intestinal manipulation 
and plasmapheresis. 

CONCLUSIONS 

1. In states of circulatory depression the 
blood pressure is an inadequate index of the 
seriousness of the condition. 

2. The circulating blood volume is not 
seriously diminished, and hence operation or 
loss of blood is well tolerated, in conditions of 
lowered blood pressure due to vasodilator 
mechanisms, such as spinal anesthesia, and 
including presumably the fall of blood pres- 
sure which sometimes occurs in upper ab- 
dominal operations in man with a concurrent 
slowing of the pulse. 
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4. 
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The circulating blood volume is mark- 


edly diminished when the blood pressure is 
reduced by hemorrhage, experimental ex- 
tremity trauma, or experimental intestinal 
manipulation. In these conditions the animal 
is much less able to withstand further hamor- 
rhage or an operation than if the blood pres- 
sure be depressed to a similar degree by a 
vasodilator mechanism. 


4. 


The effects of experimental trauma and 


intestinal manipulation on the blood pressure 


are 


toxi 





due to local loss of fluid rather than to a 


emia. 
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PASSIVE ANTITOXIC 


OF THE 


IMMUNITY 


IN STREPTOCOCCAL INFECTION 


PERITONEUM 
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From the Sir William Dunn School of Pathology, University of Oxford, Oxford, England 
LTHOUGH antibacterial sera have  antitoxin in the treatment of a streptococcal 
/ been discredited as agents for the pre- infection of the abdominal cavity, and to 
d vention and treatment of streptococcal investigate the bodily reactions associated 


infections in the reports of McLeod, Novak, 
and others, antitoxic sera are at present en- 
joying considerable popularity. Warnekros, 
Louros, and Becker, Gaessler, and Lash have 
prepared antitoxic sera, using puerperal strains 
of streptococci, and describe the favorable 
effect of such sera in severe infections in the 
puerperium. Furthermore, in accordance with 
the concept of the unity of the streptococcal 
toxins, which is supported by the experimental 
work of Paraf, Eagles, Smith, Parish and 
Okell, Moriwaki, and Wadsworth, antibodies 
specific for the toxins of scarlet fever strepto- 
cocci are being applied in the treatment of a 
variety of other streptococcal diseases. 

Schabetai has used scarlatinal antitoxin 
with success in the treatment of erysipelas. 
Sanderson, Capon, and MacWilliam have 
found that the administration of scarlatinal 
antitoxin produces a favorable effect in strep- 
tococcal septicemias. Boente, and Killian 
have described the successful use of scarlatinal 
antitoxin in the treatment of a number of 
different diseases having a streptococcal etiol- 
ogy, including puerperal fever, acute angina, 
lung abscess, mastitis, and cellulitis. Baird 
and Cruickshank have reported a reduction in 
the incidence of puerperal infection by pro- 
phylactic administration of scarlatinal anti- 
toxin. Few reports, however, of specific treat- 
ment of streptococcal infection of the 
peritoneum using antitoxic sera are to be 
found in the literature. Wilkie obtained 
encouraging results with the therapeutic ad- 
ministration of convalescent serum in strep- 
tococcal infections of the peritoneal cavity, and 
Duncan has suggested that it may be advisable 
to give scarlatinal antitoxin in the treatment 
of primary streptococcal peritonitis in chil- 
dren, 

(he present work was undertaken to de- 
termine experimentally the potentialities of 


with passive antitoxic immunity in such a 
disease. The experiments were limited to an 
investigation of the infective process produced 
by a Dochez strain of streptococcus, isolated 
originally from a case of scarlet fever. ‘The 
organism was only moderately virulent, but an 
active producer of toxin, filtrates of 72 hour 
tryptic digest broth cultures giving a positive 
skin test in a susceptible individual in a dilu 
tion of 1:10,000, and killing rabbits of 1800 to 
2000 grams weight within 24 hours when in 
jected intravenously in doses of 10 cubic 
centimeters.! 
EXPERIMENTAL 

Prophylactic effect of antitoxin. ‘Ven rabbits, 
that had received subcutaneous injections of 
2 cubic centimeters of antitoxin 16 hours pre 
viously, with ten normal controls, were given 
an intraperitoneal injection of 10 cubic centi 
meters of 16 hour tryptic digest broth culture 
of the streptococcus. The animals were 
studied in pairs, one protected by antitoxin 
and one unprotected, and were selected 
according to breed, sex, and weight. Of these 
rabbits, all of the unprotected died in 6 to 20 
hours; all of the protected animals survived 
and were killed at intervals after recovery 
from the acute infection. Three of the surviv 
ing animals were killed after 1 week; 1, after 
2 weeks; 1, after 3 weeks; and 5 were allowed 
to live for 30 days. In this experiment, 
changes in weight, temperature, peritoneal 
fluid, and blood picture, including total white 
blood cell count, white blood cell differential 
count, red blood cell count, hamoglobin per- 
centage, and blood culture, were studied, 
particular attention being paid to the sequence 
of events in the blood and peritoneal fluid dur- 
ing the first 6 hours. 

1The antitoxin used in all experiments was that produced by Bur 


roughs-Wellcome Company, and known as concentrated streptococcus 
antitoxin (Scarlatina) globulins 
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TABLE I.-~DIFFERENTIAL COUNTS OF 
TONEAL FLUID LEUCOCYTES 


PERI- 


Rabbit 668—Polish male, 1660 grams; antitoxin before 
infection. (Numbers= percentages. ) 





Mono- Eosino | Lympho- | Poly- | Macro- 
cytes philes cytes | morphs | phages 
Start 50 > 20 | “7 7 * 
o mins 40 ° 20 | 20 | ° 
> hrs 2 | I I ws | ° 
6 hrs ° I I - ii | 4 
24 hrs 2 | ° ° . go | 8 
18 hrs II | ° 4 | Boo | a 
5 days 13 «| ° | n | 48 ee 
Week 8 | ° | II pe | ; ‘os 
o days 40 1 | 56 ° | ; ° 
Rabbit 669—Polish male, 1840 grams. Control. 
Mono- Eosino- | Lympho- Poly- | Macro- 
cytes philes cytes morphs phages 
Start 83 ° 17 : ° ‘ . _ 
© mins. ine 50 ° 50 ° ° 
2 hrs ° ' 5 15 80 ° 
6 hrs. 2 ; 10 6 82 " ° 


Animal dead in twenty hours 


As a control upon the specificity of the pro- 
tection conferred by the streptococcus anti- 
toxin, rabbits that had received prophylactic 
injections of concentrated diphtheria anti- 
toxin-globulins' were inoculated intraperi- 
toneally with the standard dose of streptococcus 
culture. These animals succumbed to the 
infection in the same time as the normal 
controls. 

After the injection of culture, the unpro- 
tected animals gave symptoms of a greater 
toxemia than the passively immunized group, 
and were usually prostrated by a diarrhoea 
during their short period of resistance to the 
infection. All of the animals receiving anti- 
toxin showed an increase in temperature, 
within 6 hours, to a level above 104 degrees F. 
In the unprotected controls on the other hand, 
an inhibition of the temperature reaction was 
noted, 8 of these animals showing a tempera- 
ture below 1oo degrees F. 6 hours after the 
injection of culture. Examinations of the 
leucocytes of the peritoneal fluid in film prep- 
arations demonstrated that the mobilization 


Burroughs-Wellcome product 


TABLE II. 
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—BLOOD LEUCOCYTES IN INFECTIONS 
—POLYMORPHONUCLEAR AND LYMPHOCYTE 
COUNTS (PER CUBIC MILLIMETER OF BLOOD) 


Rabbit 663—Chinchilla male, 1930 grams; antitoxin 
before infection. 


Polymorphonuclears Lymphocytes , 
Total 7 
WBC Per Absolute Per Absolute 
cent count cent count 
Start 10,600 33 ‘ 3,498 ca 4,004 
20 mins 15,500 58 8,990 30 1,050 
2 es. 7 _ .eG0 60 2,484 25 goo 
Shes. 5,100 SI 4,131 15 | 705 
20 irs. 7800 64 4,608 28 2,010 
48 wy 21,800 52 11,330 | 18 3,024 
72 bn. - 16,000 30 5,760 37 ee 
96 hrs. a5 Ge 15,128 | 16 ee 
Week yicoo 43 a may | 2 $4 5.780 
ao days - 1adeo 33 4,884 | $5 8,140 


Rabbit 664—Chinchilla male, 1850 grams. Control. 


Total | 
BC 
WB | Per Absolute | Per Absolut: 
} cent count | cent | count 
| 
Start 8.400 24 2,856 | 53 4.452 
© mins 5,200 51 652 38 1,970 
2 hrs. 1,000 33 330 52 
6 hrs 3,000 30 55 1,6 


Dead after 20 hrs 


of polymorphonuclear leucocytes in the al 
dominal cavity during the acute phase of t! 
infection was more pronounced in the immu 
ized animals than n the control group; a! 
phagocytosis of the infecting organisms w. 
more effective in the animals receiving ant 
toxin. In the protected animals the phase 
recovery from the infection was characteriz 
by a diminution in the numbers of the po 
morphonuclear cellsin the peritoneal fluid, » 
a restoration of the normal predominanc: 


the 


In the blood, an early leucocytosis, follo\ 
by a marked leucopenia, was characteristi: 


the 


coccal culture in both the immunized anin 
and the controls. The animals receiving a) 
toxin showed, however, a greater leucocyt 
in the first 20 minutes; and the succeed 
leucopenia was less pronounced in this gro 





| 
| Polymorphonuclears 


Lymphocytes 


mononuclear leucocytes (Table I). 


reaction to the inoculation with stre} 
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Fig. 1. 


Fig. 1. Photomicrograph of peritoneal exudate from a 
normal animal 7 hours after injection of culture. Poly 
morphonuclear leucocytes have degenerated appearance. 
Phagocytosis is failing: free streptococci marked s. X 580. 

Fig. 2. Peritoneal exudate from immunized animal 7 
hours after injection of culture. Effective phagocytosis is 
shown; leucocytes contain cocci. X 580. 


The averages of the white blood cell counts per 
cubic millimeter of blood after 20 minutes and 
6 hours in the two groups of animals were as 
follows: 20 minutes—immunized animals 
23,135, controls 15,665; 6 hours—immunized 
animals 6,090, controls 4,922. The leucopenia 
was continued until death in the group of un- 
protected rabbits. In the protected group, 
however, a second and more prolonged leuco- 
cytosis was commonly observed after 48 
hours. 

Differential and absolute counts of the 
white blood cells showed that the polymor- 
phonuclear leucocytes were of the chief im- 
portance in the leucocytic reaction to the 
acute infection (Table II). Depression of the 
polymorphonuclear response was noted in the 
group of unprotected animals. 

Blood cultures indicated that a more severe 
bacteriamia occurred in the unprotected rab- 
bits. Six hours after infection, all of these 
animals gave a positive blood culture, while 
only one test was positive in the protected 
group after the same interval. 

A moderate anemia and a decrease in 
weight were characteristic of the first week 
iollowing infection in the animals protected by 
antitoxin. After 30 days, the hemoglobin 
percentage and red blood cell count had re- 
turned to their normal values in most animals; 
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Fig. 4. 
Photomicrograph of omentum of unprotected 
Failure of phagocytosis 
x 580. 
Photomicrograph of omentum of protected 


Fig. 3. 
animal 7 hours after inoculation. 
demonstrated. Free streptococci, s. 

Fig. 4. 
animal 7 hours after inoculation. There is a marked poly 
morphonuclear reaction, and streptococci are within phago 


cytes. X 580. 

and compensation had usually been made for 
the initial weight loss. Two of the rabbits pro- 
tected by antitoxin developed within the first 
week an arthritis affecting the joints of the 
hind legs. These inflammations persisted 
until the animals were killed, after 2 and 3 
weeks, respectively. 

Postmortem, the normal controls showed 
the histological changes characteristic of an 
acutely fatal infection. The peritoneal fluid 
and the membranes of the abdominal cavity 
showed a failure of the leucocytic reaction, 
with proliferation of the streptococci; and cul- 
tures of the heart blood and peritoneal fluid 
were uniformly positive for the organism. In 
the anterior mediastinal lymph nodes, numer- 
ous streptococci were observed in the lymph 
sinuses. Organisms were also readily demon- 
strated in sections of the liver and spleen of 
animals dying later than to hours after injec 
tion with culture. Foci of necrosis were ob- 
served in the liver. Acute congestion of the 
lungs, spleen, and kidneys was noted; and 
hemorrhages were found in the heart muscle. 
Evidences of a severe drain upon the leuco- 
blastic tissues were observed in sections of the 
bone marrow, with degenerative changes in 
the hematopoietic cells. The picture pre- 
sented in this group of animals was that of a 
toxzemic depression of the vital systems of the 











Fig. 5. Diaphragmatic lymphatic of unprotected animal 
7 hours after inoculation. Streptococci, s. X 290. 

Fig. 6. Photomicrograph of peripheral lymph sinus of 
anterior mediastinal lymph node in unprotected animal 7 
hours after inoculation. Dark masses are aggregations of 
streptococci. XX 290. 


body, especially that concerned with leuco- 
cytic reaction to pathogenic bacteria, allowing 
a generalized invasion of the body from the 
original focus of infection in the abdomen. 

In the protected animals, killed after their 
survival of the acute phase of the infection, a 
marked hyperplasia of the lymphoid tissues 
throughout the body was observed, with a 
pronounced myeloblastic reaction in the bone 
marrow. A marked development of myeloid 
tissue was also noted in the spleen in animals 
killed 1 week after infection. In addition to 
the 2 cases of arthritis already noted, a sub- 
acute pericarditis was found in one animal at 
autopsy. In the group of immunized animals, 
recovery from the infection of the abdominal 
cavity was apparently correlated with an in- 
tense reaction of the leucoblastic tissues of the 
body. The residual chronic foci of infection 
found in these animals, in spite of the prophy- 
lactic administration of antitoxin, undoubted- 
ly had their origin in a blood stream infection 
associated with the acute peritonitis. 

Comparison of immunized animals with 
normal controls in same phase of acute infec- 
tion. In order to compare the histological 
changes in the protected and unprotected 
animals during the same phase of the acute 
infection, 4 rabbits receiving prophylactic 
injections of streptococcus antitoxin, with 4 
normal controls, were killed 7 hours after 
having been inoculated intraperitoneally with 
10 cubic centimeters of standard culture; and 
complete autopsies were performed. 
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Fig. 7. Photomicrograph of peripheral lymph sinus of 
anterior mediastinal lymph node in immunized animal 7 
hours after inoculation. There is a marked concentration 
of polymorphonuclear leucocytes; no bacteria are to be 
seen. X 290 


Total counts of the cells of the peritoneal 
exudates in these animals post mortem 
demonstrated that the leucocytic response in 
the immunized rabbits was quantitatively 
greater than that in the controls. A greater 
quantity of exudate was present in the 
abdominal cavity of the immunized animals; 
and, when total counts were made of the 
peritoneal leucocytes, the average number of 
cells in the protected group was found to be 
8,500 per cubic millimeter of fluid, as com 
pared with an average count of 625 per cubic 
millimeter in the controls. The predominance 
of polymorphonuclear cells among the leuco 
cytes of the peritoneal fluid was also more 
pronounced in the protected rabbits than in 
the controls. The average of the polymorpho 
nuclear percentages in the immunized rabbits 
was 96, as compared with a corresponding 
average of 67 in the control group. 

A greater mobilization of leucocytes in thi 
tissues of the omentum, with more marke: 
phagocytosis of the infecting organisms, wa 
noted in the immunized animals; and prepara 
tions of the diaphragmatic lymphatics an 
anterior mediastinal lymph nodes also ga\ 
evidence of a more efiective leucocytic rea: 
tion to the bacterial invasion in this grou] 
Centers of proliferation of the streptococ 
were seen in the omentum, diaphragmat 
lymphatics, and anterior mediastinal lymp 
nodes in the normal controls. 

Therapeutic effect of antitoxin. Six rabbit 
were given an intravenous injection of 2 
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Fig. 8. 


Fig. 9. 


Fig. 8. Photomicrograph of liver of unprotected animal 
dying 20 hours after inoculation. Dark mass is aggregation 
of bacteria. X 525. 

Fig. 9. Photomicrograph of liver of unprotected animal 
dying 20 hours after inoculation. Marked necrotic changes 
in liver cells. XX 525. 

Fig. 10. Photomicrograph of bone marrow of unpro- 


cubic centimeters of concentrated streptococ- 
cus antitoxin 3 hours after having received 10 
cubic centimeters of culture intraperitoneally. 
The time interval between the inoculation 
with culture and the injection with immune 
serum was of sufficient length to make the test 
one of considerable severity. A significant pro- 
longation of life resulted, however, in all 
instances but one following the administration 
of the specific antiserum. 

As compared with an acutely fatal infection 
of ro hours’ duration in 3 control rabbits, 
receiving therapeutic injections of diphtheria 
antitoxin, the disease in the animals given 
specific therapy was chronic in nature. The 
rapid course of the infection was unaffected in 
one animal which was given streptococcus 
antitoxin; 3 others died after 80 to 128 hours; 
2 of this group made a complete recovery. In 
the overwhelming infection of these experi- 
ments, therapeutic injection of streptococcus 
antitoxin was commonly followed by an in- 
crease in temperature, increased phagocytosis 
of the streptococci by the leucocytes of the 
peritoneal exudate, and a rise in the blood 
leucocyte count. The pathological changes 
noted at autopsy in animals dying after 
several days of resistance to the infection were 
those of a severe septicemia. 

Control experiments. The changes in tem- 
perature, blood picture, and peritoneal fluid 


Fig. 10. Fig. 11. 


tected animal dying 20 hours after inoculation. Nuclear 
degeneration in myelocytes is shown. 525. 

Fig. 11. Photomicrograph of bone marrow of immun 
ized animal 1 week after inoculation. Marked hyperplasia 
of leucoblastic tissues. Myelocyte is predominant cell, 
although many mature polymorphonuclear leucocytes are 
present. X 525. 
observed in experiments in which intraperi 
toneal injections were made of simple digest 
broth, and of the filtrate of a 16 hour strepto 
coccal culture, showed that the inoculum of 
the reported experiments contained toxic sub 
stances apart from the bacteria themselves. 
rhe toxicity of these substances was not great, 
however; and the irritating properties of the 
products of bacterial metabolism present in 
cultures after 16 hours of incubation may be 
considered to constitute a constant factor in 
the experimental infections. 


SUMMARY AND CONCLUSIONS 


i. In the present work, it has been found 
that a high degree of immunity to intraperito 
neal inoculation with a toxigenic, moderately 
virulent, scarlatinal streptococcus can be pro 
duced by the administration of specific anti- 
toxin. From the experimental evidence, this 
immunity seems to depend upon the neutral 
ization by the antibody of toxin produced by 
the infecting organism in vive; and the 
resistance of the body to the infection, which 
is facilitated by the elimination of the toxic 
factor, is manifested by an increase in temper- 
ature, a local and general mobilization of 
leucocytes, and the removal of the invading 
bacteria from the peritoneal cavity and blood 
stream by phagocytic cells. The immunity 
conferred by the prophylactic administration 
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of antitoxin enables the animal body to sur- 
vive the acute phase of a disease which is 
rapidly fatal for the unprotected control; but 
even this high degree of antitoxic immunity is 
not sufficient to prevent the development, in a 
certain percentage of cases, of later chronic 
infections. Therapeutic use of antitoxin has 
definite limitations, as indicated by the 
experimental results. The administration of 
the antitoxin after the onset of the infection 
appears to enhance the defensive powers of the 
body, however, and may be followed by a 
completely successful resistance to the bac- 
terial invasion, and recovery. 

2. The findings in these experiments sub- 
stantiate the view of Downie, that toxin aids 
the establishment of streptococcal infection by 
inhibiting phagocytosis. As neutralizing toxin, 
and favoring the leucocytic reaction to the 
bacterial invasion, antitoxin appears to pos- 
sess distinct potentialities for the control of 
infections of the abdominal cavity caused by 
toxigenic streptococci. 

3. The present work indicates that the 
highest degree of passive antitoxic immunity 
in streptococcal infection of the peritoneum 
is produced by prophylactic administration of 
the serum. In the therapeutic use of antitoxin, 
it would seem, however, that the administra- 
tion of the serum very early in the disease 
might confer a protection comparable to that 
produced by prophylactic injection. Early 


therapeutic administration of antitoxin should 
restrict tissue invasion to a minimum, and 
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thereby limit the possibility of infections of a 
focal nature developing as complications. 


This report represents a summary of experiments per- 
formed by the writer as a Rhodes Scholar, elected from 
the Washington University School of Medicine (1930 
1932). The writer is greatly indebted to Professor Georges 
Dreyer, F.R.S., for his advice and material support in 
carrying out these experiments. He also wishes to express 
here his gratitude for very stimulating criticisms and sug 
gestions that have been received from Dr. A. W. Downie 
of the University of Manchester, Professor J. W. McLeod 
of the University of Leeds, Dr. G. H. Eagles of the Lister 
Institute, Professor D. F. Cappell of the University of St. 
Andrews, Professor D. P. D. Wilkie of the University of 
Edinburgh, and Dr. T. B. Heaton, Dr. R. L. Vollum, and 
Dr. H. M. Carleton of the University of Oxford. 
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INTESTINAL OBSTRUCTION 


RECENT EXPERIMENTAL AND CLINICAL STUDIES! 


ROBERT 


N this discussion of acute intestinal ob- 

struction I shall be concerned almost en 

tirely with the late and therefore serious 
cases which of course offer the greatest prob- 
lem in treatment. The patient seen early 
generally does very well and such cases carry 
a low mortality even after a radical operation 
for relief. It is obvious therefore that the 
education of the public as well as the profes- 
sion in early diagnosis would reduce the tre 
mendously high mortality. Moreover if the 
use of purgatives for abdominal pain were 
generally avoided I am sure the treatment 
would also be easier and more favorable. Un- 
fortunately we cannot wait until such educa- 
tion becomes effective. The mortality (15) of 
intestinal obstruction is still around 60 per 
cent, as high as it ever was, in spite of the 
great amount of research on the subject. In 
1926, in the mortality statistics of this country 
over 10,000 deaths were recorded from in- 
testinal obstruction. We are confronted con- 
stantly with patients in the later stages of this 
disease. It is the consideration of such pa- 
tients to which I wish to direct attention. 


A woman, for example, some weeks or months after 
a simple hysterectomy suddenly develops abdominal 
cramps which go away as quickly as they come only 
to return in a few minutes or after an hour or two. 
The patient thinks it is an ordinary belly ache and 
takes a dose of salts, has a moderate bowel move- 
ment, but the pain continues and she notices that 
her abdomen is becoming more distended. She then 
takes some castor oil but the pain becomes worse and 
she vomits. The distention becomes more marked 
and the pain perhaps diminishes in severity. The 
vomitus may become foul in odor. A doctor is 
called, she is rushed to the hospital, operated upon, 
and dies: or she may not call a doctor and dies with- 
out benefit of a diagnosis. 


What was the cause of death? We are 
accustomed to explain the symptoms of pros- 
tration and weakness which develop before 
death as due to a toxemia, in spite of the fact 
that we have no absolute evidence that this is 
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in fact true. During the past few years a 
series of new observations have been made as 
to the cause of death which have contributed 
greatly to our understanding and treatment 
of certain of these cases. Some of this work has 
been done in the Surgical Laboratory at the 
Washington University Medical School and in 
Barnes and other hospitals associated with it. 
In order to present these observations more 
clearly it will be of advantage for purposes 
of discussion to divide intestinal obstruction 
into two groups: (1) High obstruction, that is 
at the pylorus from a scarred duodenal ulcer, 
or hypertrophic stenosis or carcinoma, or at 
the terminal duodenum from adhesions some 
times developing after gastro-enterostomy, 
congenital bands, etc. (2) Low obstruction, 
which is by far the most frequent and is lo 
cated commonly at the ileocwcal valve or be 
yond; due to adhesions following operation 
especially after a ruptured appendix, a con 
genital band, strangulated hernia, carcinoma, 
etc. The pathology of each will be first dis 
cussed and treatment will be taken up later. 
Strangulation will be considered separately 
later on. Intestinal obstruction complicated 
by peritoneal infection as well as the so 
called paralytic ileus will not be included in 
the scope of the paper. 
HIGH OBSTRUCTION 

Persistent vomiting is a prominent symp 
tom of high obstruction and comes on almost 
immediately after ingestion of food or liquid. 
The vomitus contains not only the fluid swal- 
lowed but gastric and pancreatic juice as well. 
These secretions often pour out in absence of 
any food intake and sometimes several liters 
may accumulate in a dilated stomach with 
very little actual vomiting. Distention is usu- 
ally limited to the upper abdomen. Increasing 
weakness and prostration rapidly develop with 
the absence usually of much pain. The pulse 
grows weaker and faster, the skin becomes 
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drawn and dry, the sensorium depressed and 
coma and death supervene in a few days, if 
the patient is untreated and if the obstruc- 
tion is complete. Because these changes occur 
more quickly and death more rapidly than is 
the case in low obstruction, it was for a long 
time assumed that the toxemia was more 
severe the higher the occlusion. 

We now know that in high obstruction the 
factor of toxemia is of little or no significance. 
It may be of some interest to trace briefly the 
development of this advance. Hartwell and 
Hoguet of New York, in 1913, were the first 
to escape from the “toxemia” theory by ad- 
ducing evidence that death resulted from loss 
of water by vomiting. They made no studies 
of the blood. Haden and Orr, in 1923, re- 
ported low blood chlorides, but for a long 
time still clung to the idea of a toxin which 
combined with the chloride ion. They later 
gave up this idea. Our work began in 1926, 
when with Dr. McCaughan, I first reported 
that total loss of pancreatic juice was rapidly 
fatal (7). The symptoms were not unlike 
those seen after high intestinal obstruction. 
There was vomiting, weakness, fast pulse, 
prostration, shock and death usually within 
7 days. We were unable to explain this rapid 
death until with Dr. Hartmann intensive 
studies of the blood chemistry were made (5). 
We found, briefly, that the experimental 
animals with pancreatic fistulae showed the 
same changes as babies with severe diarrhoea, 
patients with duodenal or pancreatic fistula 
or high intestinal obstruction. These changes 
were those of anhydremia, i.e. a high protein 
content often up to 11 per cent from a normal 
of 7 per cent, a low water content, indicating 
marked concentration of blood as shown also 
by a high hematocrit reading, a loss of base 
and chlorides, acidosis, and finally a rise of 
non-protein nitrogen. These changes can be 
explained on a purely chemical basis from the 
loss of water and salts in the drained pan- 
creatic juice or in the vomitus in high ob- 
struction. In other words, constant vomit- 
ing removes from the body not only water but 
the important salts of the gastric and pan- 
creatic secretions which are normally reab- 
sorbed to some extent from the intestine. The 
high non-protein nitrogen is probably due to 


the anuria, since the blood becomes too thick 
to pass the kidney capillaries. 

Practical proof of the idea that we were 
dealing with purely chemical and physical 
changes was shown by the striking improve 
ment in symptoms upon replacing the lost 
water and salts by means of intravenous in- 
jections of Ringer’s solution which contains 
the common salts that are found in the gastric 
and pancreatic secretions. Animals moribund 
from loss of pancreatic juice could be brought 
back to life by the introduction of sufficient 
“combined solution,’ a modified Ringer’s 
solution, which I will describe later. In subse- 
quent experiments (6) with high intestinal 
obstruction and fistula we were also able to 
cure the so called ‘toxic’? symptoms and pro- 
long life by replacing the essential water and 
salts, lost in the vomitus, by parenteral in- 
jections. 

These observations, with which most of you 
are by now undoubtedly familiar, are of course 
not characteristic of high obstruction. They 
are really due to loss of gastro-intestinal se- 
cretions from the inevitable concomitant 
vomiting. They apply equally to the profuse 
vomiting in infants from pyelitis, or other in- 
fections, in protracted hysterical vomiting 
where no gastro-intestinal lesion is present, in 
severe diarrhoea where the secretions pass 
through so quickly that no fluid is reabsorbed, 
and in high intestinal fistulae. Indeed, if one 
minimizes vomiting in a high intestinal ob- 
struction by withholding all fluid by mouth, 
symptoms are delayed and life is likewise 
prolonged. 

Thus one can see that practically every- 
thing we know about the so called “ toxemia” 
of high intestinal obstruction can now be ex- 
plained on purely physicochemical grounds. 
The loss of water and salts, in absence of ab- 
sorption, drains the blood of water, base, 
chlorides, bicarbonate, etc., it becomes too 
concentrated for the peripheral circulation, 
local outlying acidosis (17) undoubtedly oc- 
curs, kidney function stops and death results. 
Replacing the lost water and salts dilutes the 
blood back to normal, peripheral circulation is 
re-established, kidney function begins, and 
the interchange between blood and tissues re 
turns to normal. 


ee 
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LOW OBSTRUCTION 

It was hoped for a time that this fruitful 
development of research in high obstruction 
could be used in cases of low obstruction. 
These hopes were only partially realized. We 
have seen that the key to our understanding 
of the pathology of high obstruction was the 
loss of gastro-intestinal secretions. In con- 
trast to this, very slight loss usually occurs in 
low obstruction since vomiting is not apt to be 
a very prominent symptom. Indeed Dr. Hart- 
mann and I have investigated the blood chem- 
istry in ileocecal as compared with duodenal 


_ obstructions in some detail (6). The blood 


changes in low occlusion were relatively slight 
and certainly not sufficient to explain death. 
This was true of both patients and experi- 
mental animals. Moreover, the administra- 
tion of parenteral solutions influenced the 
symptoms but slightly and did not delay the 
inevitable lethal outcome. 

There are other important differences. In 
high obstruction the course of the patient is 
progressively downward and can be corre- 
lated with the increasing dehydration of the 
blood. In low obstruction the so called 
“toxic” symptoms may not appear for days, 
even in the presence of distention which may 
be severe. Pain may also have diminished. 
The pulse rate may be normal and the blood 
pressure unchanged. Yet not infrequently 
sudden shock and death occur often within a 
few hours. At autopsy there is no perforation 
or other obvious cause for death. We have 
seen this phenomenon occur similarly in experi- 
ments on dogs. Pediatricians see it in in- 
fants with so called intestinal intoxication. 

I have several times noted that suddenly de- 
flating an enormously dilated bowel above a 
long standing obstruction may lead to a 
rapidly fatal outcome. This has also been the 
experience of others. Heusser and Schar cite 
the case of a 3 year old child who 4 months 
after operation for a ruptured appendix and 
while apparently well suddenly developed 
acute obstruction. At operation a single band 
was found occluding the distal ileum which 
was cut and the obstructed contents seen to 
pass into the healthy bowel, but 10 hours 
later the child was dead. The authors pro- 
duced closed loops in rabbits. The distended 


’ 


bowel was opened in 24 hours whereupon the 
animals died within 10 minutes. We have 
seen the same phenomenon occur several 
times. The sudden access of obstructed fluid 
into normal bowel has been assumed to be the 
cause of sudden death but we have no evidence 
that any of the toxic material present in the 
fluid is absorbed from the normal intestinal 
mucosa. More likely, it seems to me, is the sud- 
den release of tension in the distended bowel. 
The key therefore to the pathology of low 
obstruction, in my opinion, is first the inev- 
itable distention which it produces; second 
the effect of sudden release of tension. These 
two facts I shall consider in some detail. 
Distention. Distention is an early and im- 
portant symptom and sign and is due to the 
attempts on the part of the body to overcome 
the occlusion. Wave after wave of peristalsis, 
associated with the characteristic cramping 
pain, tries to break through the occlusion and 
succeeds only in dilating the intestine more 
and more to make room for the intestinal con- 
tents brought down and which cannot get 
through. The stagnation leads to increased 
bacterial action and the resulting gas pro- 
duces an added force distending the gut still 
more. This leads to a vicious circle, for the 
increased pressure, at least up to a certain 
point, stimulates the secretory activity of the 
mucosa (16). Mucus as well as digestive 
fluids, therefore, are added to the volume of 
intestinal contents dammed back from the im- 
passable lumen, and the wall stretches still 
more. Let us examine such an obstructed dis- 
tended bowel. The contents are partly gas 
but mostly liquid, foul-smelling and very 
toxic, that is if injected intravenously into an 
experimental animal. This single fact has 
dominated much of the research on intestinal 
obstruction and, in my opinion, has_be- 
clouded the true state of affairs. We now 
know that normal intestinal contents are 
toxic. They contain active trypsin, peptones, 
phenols, amines and other substances besides 
gas bacilli and other bacteria which will kill on 
intravenous injection. To be sure the ob 
structed contents contain a much higher con- 
centration of these toxic materials and bac- 
teria. But one can introduce a liter of such 
fluid into the normal gastro-intestinal tract 
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and nothing serious occurs. On the other 
hand there is enough poison and bacteria in a 
few cubic centimeters of some normal intestinal 
contents to kill when injected into the circula- 
tion. So we see that it is not so mucha question 
of demonstrating a poison in the mucosa, the 
wall, or the contents of the intestine, but 
rather of demonstrating whether it gets out, 
how it gets out and, of course, if it does, what 
its chemical or bacterial nature is. Attempts 
have been made, it is true, to demonstrate 
the absorption of a toxin. Sugito and Schole- 
field are the only workers who were able to 
kill mice with portal blood from obstructed 
dogs. But their results were not constant and 
were obtained with difficulty. We have had 
the same experience. Dr. Cole and I (1) have 
studied the thoracic duct lymph, portal blood 
and systemic blood from dogs sick of low in- 
testinal obstruction by injecting the material 
into guinea pigs which are rather susceptible 
to toxic amines. We have not convinced our- 
selves as yet that toxin enters the circulation 
in abnormal amounts in low obstruction, 
though our studies are still in progress. We 
have also investigated the liver histologically 
and functionally (2) in obstructed dogs and al- 
though we have found definite and often 
marked impairment of liver function and his- 
topathological changes, we do not believe that 
they are sufficient to have accounted for 
death, or to support the idea of a toxemia. 
Recently Dodd, Minot and Casparis found 
guanidine, a very toxic substance, present in 
the blood of infants suffering from intestinal 
intoxication, a disease which many believe is 
related to obstruction. Dr. Senn and I have 
followed this idea and have in fact found a 
high blood guanidine in a few patients and in 
some dogs with low intestinal obstruction. Our 
observations are too few to permit general con- 
clusions, but we have some evidence that 
amines other than guanidine may be present. 

Sudden release of distention. It is not sur- 
prising, as a matter of fact, that it is so diffi- 
cult to demonstrate a toxin outside the lumen 
of an obstructed intestine. We know from 
many experimental and clinical observations 
that distention of the bowel causes an ob- 
struction of venous as well as lymphatic re- 
turn. This distention is sometimes very 
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great, great enough to cause gangrene espe- 
cially of the wall opposite the mesentery 
where the circulation is the poorest. If this is 
true, distention obviously diminishes absorp- 
tion. The most recent experimental work has 
shown that absorption above an obstruction 
is in fact very slight (12). But consider what 
occurs when such a distention is suddenly re- 
lieved. Circulation through the collapsed 
bowel is immediately altered. Absorption 
may be accelerated for one thing by the im- 
provement in blood flow. Then, too, a large 
area of paralyzed capillaries may be opened 
for engorgement from the general circulation, 
thus leaving the systemic circulation poorer 
in blood and fluids. Such a possibility has 
been suggested by certain experiments that 
Dr. Cole and I have just made on the cause of 
death following acute occlusion of the portal 
vein (4) which, as is well known, is a rapidly 
fatal procedure. We have found that there is 
an astonishing accumulation of blood trapped 
in the splanchnic area following portal ligation 
which is sufficient to account for the symp- 
toms of shock and probably death, from loss of 
blood and fluid alone. That is, enough blood 
is lost from the systemic circulation into the 
intestinal capillaries to lower blood pressure 
below that compatible with life. What appli 
cation, if any, this has to the problem of low 
obstruction, cannot be said. We do know that 
the distention which occurs within the lumen 
of the intestines does actually produce a 
diminution or even a stoppage in portal out 
flow, sufficient sometimes to produce a gan 
grene of the bowel. Whether there is a suf 
ficient escape of blood and fluid into the ob 
structed intestine to lower blood pressure ani 
cause death we do not know. Further in 
vestigations, we hope, will give the answer. 
This is, of course, all purely speculative but 
the practical point is that something occurs 
when the distended bowel suddenly collapses 
which I believe is deleterious to the patient 
and may cause sudden death. 


SLOW DECOMPRESSION OF DISTENDED BOWE! 


Regardless of the mechanism of sudden 
death, I have attempted during the past year 
to avoid sudden release of distention by 
gradually decompressing the dilated bowel. 




















A mushroom catheter is placed into an ob- 
structed loop and brought out through a sepa- 
rate stab wound so that the bowel lies in its 
natural position. The tube is clamped and re- 
leased at frequent intervals so that drainage 
occurs progressively but slowly. Although the 
number of cases is still small the results were 
so striking I am tempted to report this pro- 
cedure. It differs from the usual tube enter- 
ostomy which so often really fails to drain. 
It implies the minimum of operative trauma 
inasmuch as no attempt is made to cure the 
obstruction, unless of course a strangulation 
is present in which case the mass is exteriorized 
for later resection. It emphasizes finally the 
conservation of the distention as a protective 
measure for several hours until it is gradually 
and harmlessly relieved. Dr. Wangensteen, of 
Minneapolis, on a recent visit told me he has 
been treating his cases by passing a duodenal 
tube and draining the obstructed contents 
from above, and in 12 cases has seen remark- 
able improvement in “toxic” symptoms dur- 
ing the course of several hours. I believe his 
results are due to the slow gradual decom- 
pression of the distended bowel. Further ob- 
servations of course are needed before one can 
prove such an assumption. I wish to report 
one very striking instance from my own cases. 


A young negro was admitted to the St. Louis City 
Hospital with a history of several days’ cramping pain 
and vomiting. A diagnosis of intestinal obstruction 
was made and operation advised but refused. He left 
the hospital but returned in 24 hours much more sick 
and with fecal vomiting, dry skin, fast pulse, and 
more abdominal distention. Several liters of paren- 
teral fluid were given and he was operated on under 
spinal anesthesia with intravenous acacia-saline to 
maintain blood pressure, for his general condition was 
very poor. Both obstructed and collapsed bowel was 
seen after the abdomen was opened but little attempt 
was made to locate the obstruction, aside from satis- 
fying myself that there was no strangulation. The 
obstructed gut was tremendously distended, bluish 
in color, and on mere contact the serosa and mus- 
cularis stripped off. A loop lying in the upper left 
quadrant was carefully mobilized and a Pezzar 
(mushroom) catheter was introduced and brought 
out through a separate stab wound. Every 30 
minutes roo cubic centimeters of fluid was allowed to 
escape from the tube by releasing the clamp. During 
this time parenteral fluids were continuously given. 
| considered the prognosis poor for this was the type 
ol case which does poorly and usually dies within a 
lew hours or a day after operation. I was astonished 
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therefore to see a bright and cheerful patient the 
next morning with a flat abdomen, normal pulse and 
temperature. Several liters drained from the tube 
during the first 24 hours. He passed gas the follow- 
ing day and went on to a complete recovery. Two 
weeks later just before we were planning on X-ray 
studies of his gastro-intestinal tract he developed 
cramps and vomiting and was operated on soon after. 
The obstruction was found to be a band crossing the 
mid-ileum which was probably a remnant of the 
omphalo-mesenteric duct. It was cut. No further 
abnormalities were found. The wound was closed 
and the patient has been well since. 


THE USE OF HYPERTONIC SALINE 


I should like to mention briefly the use of 
hypertonic salt solution in intestinal ob- 
struction, originally advised in order to fur- 
nish an abundance of chloride ions to 
neutralize the supposed toxin. Its phys- 
iological effect is now known to be quite 
different. It is a powerful stimulant of 
intestinal peristalsis (14) and is an eflicient 
way of promoting evacuation of a paralyzed 
distended bowel which, after enterostomy, will 
not drain sufficiently. Without an outlet for 
the obstructed contents its use, of course, 
aggravates the distention quite as much as the 
use of purgatives. 


THE USE OF HARTMANN’S SOLUTION 


In the administration of parenteral fluids 
we have found of great value the modified 
Ringer’s solution, as made up by Dr. Hart- 
mann (g),of the Washington University School 
of Medicine. It is a physiological bufiered 
solution containing in addition to calcium, 
potassium and sodium chloride, sodium lac- 
tate. This lactate, itself a calorogenic sub- 
stance, on being oxidized yields bicarbonate 
which, slowly formed, directly combats any 
acidosis present and yet in the presence of 
alkalosis has no deleterious effect. The solu- 
tion is made up in a concentrated form in 
ampuls and we add it either to distilled 
water or 5 per cent glucose and thus in one 
solution we have water, salts, buffer, and 
sugar. When mixed with the proper amount 
of distilled water it may be given subcutane- 
ously or intravenously in the same manner as 
physiological saline solution. When made up 
in 5 per cent glucose, the intravenous route is 
the best. Its effect is really remarkable in 
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high obstruction or indeed in any case where 
marked dehydration from vomiting, fistula or 
diarrhoea is the important condition. Pa- 
tients may be kept alive and with normal 
pulse and temperature for weeks by giving 
several liters of combined solution per day. In 
uncomplicated low obstruction it is beneficial 
in so far as dehydration is present, but of 
course is not specific or in general does not in- 
fluence the progress of the disease without 
other means. The use of this “combined 
solution” while familiar to most pediatricians 
has been found by the surgical staff of Barnes 
Hospital to be a valuable addition to the surgi- 
cal armamentarium because it seems to be 
more effective than ordinary saline and glu- 
cose. And here I might mention another point 
about the use of glucose alone. Glucose with- 
out saline dilutes the blood temporarily, 
stimulates renal excretion of salts, which 
finally leaves the blood much poorer than it 
was in both water and electrolytes. It there- 
fore does decidedly more harm than good. Its 
use in conjunction with a solution containing 
salts, however, promotes diuresis and fur- 
nishes a source of needed calories. 


CONSERVATIVE TREATMENT 


All patients with intestinal obstruction re- 
ceive several liters of combined solution at 
once. Gastric lavage is carried out. There is 
no objection in most cases to the use of a 
simple low enema to assist in ascertaining 
whether an obstruction is actually present. 
(The use of morphia occasionally relaxes a 
patient sufficiently to allow the obstruction 
to subside.) I believe one should not in general 
delay operation more than a few hours in the 
expectation of any spontaneous release of 
the obstruction. This, of course, does some- 
times occur. 

I remember the case of a young man whose ileum 
was perforated in several places by a bullet. The 
holes were all sutured. His postoperative course was 
smooth for 10 days when he developed acute ob- 
struction for which it was found necessary to operate 
and a fibrous adhesion was found which was cut. He 
did well for 10 days and developed a second ob- 
struction which was similarly treated and relieved. 
He balked, however, at operation when the third 
obstruction occurred for which he was being treated 
unsuccessfully by the usual conservative means. He 
left our care for another hospital. A few days later 
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our resident called the other doctor who told him 
that the jolting he got in the ambulance coming out 
must have been pretty severe, for on arrival he asked 
for a bed pan and had a voluminous evacuation. He 
has remained well since. 


We cannot hope for such miracles more than 
rarely, however, and the danger of increas- 
ing distention and with it the possibility of 
strangulation and gangrene from delay is too 
great to justify much procrastination. Opera- 
tion should, therefore, be done within a few 
hours unless obvious improvement is in prog- 
ress. 

COMPLETE EVACUATION OF THE 
OBSTRUCTED BOWEL 

Since some surgeons have recommended 
complete emptying of the obstructed bowel to 
get rid of the toxic contents, I should like to 
mention my experience with such an opera 
tion. The procedure is based on the idea that 
by removing the foul smelling poisonous fluid 
the toxemia is averted. I have discussed 
already the toxemia theory upon which this 
is based and the lack of proof that we are in 
fact dealing with a toxemia. It is, moreover. 
impossible to remove all the toxic contents. 
Enough remains to kill several patients ii 
absorbed. It is the absorption that is im 
portant and after doing the evacuation opera 
tion in several patients, I felt sure that ab 
sorption, if it occurs, was accelerated by the 
procedure. This is logical enough from the 
considerations already mentioned on _ the 
effect of the sudden release of distention. 
This is contrary to the report of Holden, who 
records a mortality of under 6 per cent in 135 
cases of acute obstruction basing his low 
figure on the fact that he eviscerates the pa- 
tient and systematically strips the bowel from 
the ligament of Treitz, emptying all contents 
down to the point of obstruction. This con- 
clusion in my opinion is unjustified until we 
know the duration of the obstruction in his 
cases. Early cases do well no matter what we 
do, and his cases may have been for the most 
part early ones. In late cases too often a fatal 
outcome ensues no matter what is or is hot 
done. It is moreover, physically impossi!le 
to do much stripping in the really late ca-es 
for any handling leads to tearing of the serosa 
and muscularis. 














THE TREATMENT OF STRANGULATION 

If a strangulated, and especially gangren- 
ous, bowel is present the origin of symptoms 
is easy to explain and the exteriorization of 
the non-viable gut is obviously indicated. To 
resect immediately and to make an anastomo- 
sis carries a high mortality unless the duration 
of the disease is short—say 12 to 18 hours. 
Otherwise we have the dilated bowel above to 
consider; that is to say, the combination of 
strangulation and obstruction. To resect and 
anastomose, of course, removes the involved 
bowel and relieves the obstruction at the same 
time, but though the operation may be easily 
and quickly performed these patients, as 
already mentioned, too often die shortly after 
the operation from what I believe is a sudden 
release of distention. In the late cases, there- 
fore, where the mortality is high, the non- 
viable bowel is simply exteriorized for later 
resection and plastic repair and the obstructed 
bowel above decompressed gradually by frac- 
tional drainage of its contents. 


SUMMARY 


The cause of death in untreated complete 
high obstruction (stomach and duodenum) is 
probably a physicochemical one, due to a 
depletion of water and salts from the blood 
into the vomitus or obstructed contents. The 
resulting dehydration can explain all of the 
so called “toxic”? symptoms. Treatment with 
a modified Ringer’s solution effectively re- 
stores the blood to normal, improves symp- 
toms, and permits adequate surgical treat- 
ment without great risk. 

The cause of death in low intestinal ob- 
struction (ileum and colon) is probably differ- 
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ent, but as yet there is little convincing evi- 
dence that a “toxemia” is present. Disten- 
tion plays a prominent réle and the idea is ex- 
pressed that sudden release of distention may 
be an important factor in the fatal outcome. 
The operative treatment has therefore been 
contined in the late cases to gradual decom- 
pression of the distended intestine, strangu- 
lated bowel being merely exteriorized for later 
removal. 
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/ ¥ N\HE newer methods of classifying white 
blood cells in a differential count pro- 
vide the surgeon with information of 

both diagnostic and prognostic import. The 

differential count in common usage was de- 
scribed by Ehrlich in 1891. This classification 
has proved its usefulness in detecting gross 
abnormalities of the blood picture but time 
after time has failed to show significant 
changes even in the presence of severe infec- 
tion. The inadequacies of the Ehrlich differ- 
ential count have led to the development of 
classifications that propose to group the cells 
according to their age. Successful results have 
been obtained particularly with the poly- 
morphonuclear neutrophils. Arneth’s classi- 
fication (3), first presented in 1904, listed over 

80 cell types and consequently proved too 

complex for practical application in clinical 

problems. Schilling (19) in 1911 modified 

Arneth’s original conceptions sufficiently to 

adapt such a scheme to laboratory routine. 

Schilling describes only two types of cells 
in addition to Ehrlich’s familiar groups but by 
doing so finds the advantage of listing granu- 
locytes (polymorphonuclear neutrophils) ac- 
cording to their relative maturity. The two 
additional cells are the “juvenile” (jungen- 
liche) and the “band” form (stabkernige or 
“stab’’). The familiar polymorphonuclear 
neutrophil with its multilobular nucleus is 
designated a ‘‘segment.” The classification of 
granulocytes in order of increasing maturity 
thereby becomes myelocytes, juveniles, bands, 
and segments. 

Sufficiently accurate differential counts 
may be obtained by classifying 100 cells. With 
the blood smear prepared by the Wright stain” 
the cell types are recognized by Schilling as 
follows: 

1. Myelocyte. The largest cell of the granu- 
locytic series is spherical in outline with blue 


*The supravital method of staining the blood smear is undoubtedly 
the most accurate method of differentiating white blood cells. However, 
this highly specialized method requires so much time that it is hardly of 


Clinical value to the 


urgeon 


1 From the Surgical Laboratories of the Massachusetts General Hospital. 


cytoplasm, usually containing fine granules. 
The nucleus is spherical and relatively large 
with fine chromatin network and _ several 
nucleoli. 

2. Juvenile. This is a large cell, differing 
from the myelocyte in that its cytoplasm is a 
paler blue with slightly coarser granules. The 
nucleus is bean- or U-shaped, usually contain- 
ing one or two circumscribed nucleolar con- 
densations. The nuclear chromatin is slightly 
more condensed than in the myelocyte. This 
cell is almost identical with Pappenheim’s 
description of the metamyelocyte. 

3. Band. The cell is recognized by its rod- 
or band-shaped nucleus containing condensed 
chromatin, without nucleoli. The nucleus 
may take various forms, more frequently 
resembling the letters U, Y, S or T. In addi 
tion, it is necessary to recognize the so callec 
degenerative band, with pycnotic, narrow. 
bizarre-shaped nucleus taking a darker o1 
lighter stain than the typical band. 

4. Segment. The segment is a mature poly 
morphonuclear leucocyte characterized by a 
chromatin thread connecting adjacent lobes 
of the nucleus. The nuclear chromatin stain: 
similarly to that seen in the band form. 

In recording the differential count the fol 
lowing scheme is used. In the column at the 
extreme right under the heading ‘Neu 
trophils” appears the total number of cells 
that are subdivided into myelocytes, juve- 
niles, bands, and segments. 


THE SCHILLING HAMOGRAM 
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the left. Correspondingly, an increase of ma- 
ture neutrophils usually with a restoration of 
lymphocytes and monocytes to normal or 
higher values, is known as a shift to the right. 

A shift to the left with a graded increase of 
immature neutrophils is indicative of the 
active production or regeneration of white 
cells by the bone marrow. hence, this consti- 
tutes a regenerative shift. This is the charac- 
teristic picture with an acute infection and the 
degree of shift to the left may be directly cor- 
related with the extent or severity of the in- 
fection. Diseases such as typhoid fever char- 
acterized by a leucopenia with neutropenia 
usually show a high percentage of degenera- 
tive band forms. This type of reaction is the 
degenerative shift, the extreme examples of 
which are encountered in certain infections 
with a low white blood cell count and agranu- 
locytosis or malignant neutropenia. 

Certain more or less physiological condi- 
tions are associated with a differential count 
that closely simulates a pathological blood 
picture. These must be kept in mind in inter- 
preting a Schilling hamogram just as in the 
usual differential count. We have found that 
the following conditions ure most likely to 
cause confusion : 

1. A leucocytosis with shift to the left 
accompanying muscular exercise and intense 
emotion. 

2. Individual numerical variations accord- 
ing to age, constitution, and race. 

3. A moderate increase in the white cell 
count and shift to the left may be present in 
uncomplicated pregnancy. 

Most diseases and physiological conditions 
affecting the blood picture will fall in one of 
the following groups: 

Neutrophilia without shift (neutrophils 70 
per cent or over): 

1. With increased white blood cell count. 

a. Physiological: digestion (?), slight 

muscular activity and emotion. 

b. Pathological: superficial minor in- 

fections, abortive cases of infec- 
tious diseases, haemorrhage, 


chlorosis, polycythemia, teta- 
nus, malignant tumors (uncom- 
plicated) and after sodium chlo- 
ride infusions. 


SCHILLING 
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2. With normal or subnormal white blood 
cell counts: 

a. Physiological: changes dependent 
upon the uneven distribution of 
cells in peripheral and internal 
organs. 

b. Pathological: chlorosis (not con- 
stant), superficial minor infec- 
tions, hemorrhage, sarcomato- 
sis, and malignant tumors (un- 
complicated). 

Neutrophilia with slight shift to left (Hypo- 
regenerative, over 5 per cent bands): 
1. The white blood cell count is usually 
increased but may be subnormal: 

a. Physiological: muscular activity, 
emotion and pregnancy. 

b. Pathological: mild infections, su- 
perficial minor or encapsulated 
septic processes that are not ex- 
tending, bacterial endocarditis, 
protozoan syphilis, 
hemorrhage, ulcerated tumors, 
lymphoblastoma, mildly active 
tuberculosis and tuberculous 
abscess formation. 

Neutrophilia with marked shift to left 
(Marked regeneration with juveniles) : 
1. Usually with increased white blood 
cell count. 

a. Physiological: pregnancy, obstetri- 
cal labor and exercise. 

b. Pathological: acute infectious dis- 
eases, most of the acute proto- 
zoan diseases, acute and progres- 
sive septic processes, acute ex- 
acerbations of chronic infec- 
tions and intoxications, as with 
carbon monoxide, heavy metal, 
and certain bacterial poisons. 

Neutrophilia with extreme shift to left (Hyper- 
regenerative, with myelocytes) : 

1. The white count may be increased, 
normal, or decreased. 

a. Physiological: not found. 

b. Pathological: occurs in the most 
severe cases of sepsis and in dis- 
ease or injury of bone marrow. 

Neutropenia (Absolute diminution of the 
neutrophils) : 
In these conditions the total number of 


diseases, 








APPENDICITIS 
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Standard. + 9,000 f oo 4 64 23 6 68 

1. Chronic ¢ appendicitis... 14,000 © © © O 10 57 29 4 67 

2. Acute appendicitis..... 10,000 rt © 0 2 Q 37 45 5§ 48 

3. Acute appendicitis. . 8,500 © © O rt 15 66 15 2 82 
4. Acute appendicitis with 

peritonitis..... . 10,300 © © ©O 4 37 47 7 5 88 


In appendicitis the degree of shift to the left in the Schilling hemogram 
ae been found to correlate with the severity of the infection as judged 
by clinical standards with greater constancy than either the total white 
blood cell count or the Ehrlich differential count (9, 21). 


POSTOPERATIVE COURSE OF ACUTE APPENDICI- 
TIS WITHOUT COMPLICATIONS, APPENDEC- 
TOMY WITHOUT DRAINAGE 

WBC BEMJ BS LM N 

Standard neste __7,000 I 2 0 0 4 64 23 6 68 

Pre-operative........ 8,500 © 1 0 rt 15 66 15 2 82 

2nd day postoperative..... 11,000 © © 0 © I2 72 15 I 84 

3rd day postoperative 11,000 0 © 0 O 2 74 24 0 76 

5th day postoperative 7,800 0 4 © 0 § 51 37 3 56 

7th day postoperative. .... 8,300 © I 0 O § 62 29 3 67 

oth day postoperative..... 13,000 2 3 0 0 4 66 22 3 70 


There is a decrease of the bands to slightly below normal and a mod- 
erate lymphocytosis usually accompanied by a slight monocytosis during 
the normal postoperative course of a drained or removed focus of infec- 
tion. The white blood cell count may increase or decrease slightly follow- 
ing operation. The degree of shift reflects the progress of the patient 
more accurately than does the total leucocyte count. 


neutrophils is reduced. The leucopenia with 
bands and often a degenerative nuclear shift 
is due to reduced activity of the neutrophilic 
centers in the bone marrow. This picture 
occurs most frequently in the presence of ty- 
phoid fever, epidemic parotitis, Malta fever, 
grippe, chicken pox, acute poliomyelitis, sym- 
pathetic ophthalmia, and occasionally in tu- 
berculosis. 

In order to evaluate the practical usefulness 
of the Schilling differential count the hamo- 
gram was made a part of the routine blood 
examination on cases of sepsis admitted on the 
West Surgical Service of the Massachusetts 
General Hospital. These studies were per- 
formed in the routine laboratory by surgical 
internes without unusual training in hema- 
tology. A few cases typical of common types 
of sepsis are recorded below to illustrate the 
clinical application of this method of blood 
examination. 


INTERPRETATION OF THE SCHILLING 
HMOGRAM 
The complete interpretation of the Schilling 
hemogram takes into consideration the dis- 
tribution of the lymphocytes, monocytes, 


eosinophils, and basophils as well as the types 
The monocytes and eosino- 


of neutrophils. 
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POSTOPERATIVE COURSE OF ACUTE APPENDI- 
CITIS WITH PULMONARY COLLAPSE AND 
PERITONITIS; APPENDECTOMY WITH DRAIN- 
AGE 
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Standard.............. «. 7,000 I 2 0 0 4 64 23 6 68 

ist day postoperative Senes 10,300 0 0 O 4 37 47 7 5 838 

3rd day postoperative..... 8,000 0 o 4 8 44 34 8 2 Qo 

4th day postoperative..... pulmonary collapse, clinically 

sth day postoperative..... 4,330 © © 2 7 5I 17 14 9 77 

6th day postoperative... .. 5650 © © 2 7 43 t8§ 27:06 67 

7th day postoperative..... 5,900 © I I § 40 19 22 3 74 

8th day postoperative..... 10,100 0 : ~ 4 53 19 16 7 76 


oth day postoperative..... 
roth day postoperative. 
11th day postoperative. 


16,200 0 ss 33s 6 3 oF 
drain remov ed a abdomen 
18,000 © © 0 0 29 49 18 4 78 


A pre-operative differential white blood cell count was not obtained 
in this case but the decreasing white blood cell count with increasing 
shift to the left suggested a complication. The pulmonary complication 
was reflected in the hemogram before the development of clinical signs. 
The increasing white blood cell count after the fifth day suggested im- 
provement but the persistence of the shift to the left indicated residual 
infection. When the drain was removed from the abdomen on the tenth 
day about 15 cubic centimeters of pus drained from the sinus. The in- 
crease in the white blood cell count with a shift to the right the next day 
coincided with the subsiding infection. 









APPENDECTOMY IN THE PRESENCE OF 
PREGNANCY 
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Pregnancy without complication may give a blood picture simulating 
that of a pathological shift. This patient clinically, presented pain ii 
the right lower quadrant. There was no elevation of the temperature 
The hemogram did not help in the differential diagnosis. There was n 
evidence of acute infection at the time of operation. 
phils are decreased in number in advancing 
acute infections of surgical importance. In 
infection the number of lymphocytes has been 
found to reflect the resistance of the individua! 
(12). Low lymphocyte counts occur particu 
larly with advancing acute infections in pa 
tients with poor resistance. Normal or high 
lymphocyte count in the presence of a shift to 
the left is an indication of good resistance, a: 
seen in localized sepsis or chronic infection 
The disappearance of neutrophilia in recover 
is associated with slight elevation of lymph: 
cytes and monocytes. A transient basophili 
has been noticed in postoperative leucocytosi 

The evaluation of the total white blood c 
count on the basis of the types of neutrophi 
present is an index of the reaction of the i 
dividual to infection. An increasing shift to 
the left with a rising white blood cell cou 
occurs when the individual shows an adequa': 
response to the increased demand for whi 
blood cells. An increasing shift to the left in 
the presence of a falling leucocyte count occurs 
with the inability of the individual to meet the 
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The presence of myelocytes with the low lymphocyte count denoted 
. severe infection with poor resistance on the part of the patient. How- 
ever, a prompt shift to the right and an increase in lymphocytes followed 
irainage of the infection. A favorable prognosis was given the first day 
ifter operation that was well borne out by the subsequent clinical course 


GANGRENE OF FOOT WITH INFECTION, 
AMPUTATION 
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The presence of myelocytes and a large number of juveniles again 
s associated with a severe infection. A good prognosis was given the 
econd day after amputation because of the shift to the right. The 
hrlich differential count shows only a slight decrease in the myelocytes 
iter operation, while the total number of neutrophils is the same before 
nd after operation. The change in the total white blood cell count is also 
significant. 


RHEUMATIC FEVER SIMULATING 
OSTEOMYELITIS (NO OPERATION) 


WBC BEMJBS LMN 
Standard. . 900 t 2 0 oO 4 Gy 23 6 68 
On admission. . . 11,400 0 0 0 O 7 55 32 6 62 
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\ boy of 12 years was admitted with a swollen, red, tender area over 
the distal end of the left tibia. There was a less pronounced process in 
the same region on the right side. Clinical observations suggested osteo- 
myelitis. The hamogram showed only a slight lymphocytosis without 
shift to the left, a picture absolutely inconsistent with pyogenic infection 
particularly in a patient of this age. 


demand for white cells. Insufficient response 
to the infection is seen in the cases of hyper- 
regenerative shift without leucocytosis. The 
decreased demand for white cells in subsiding 
infections results in an increase of the mature 
neutrophils and a shift to the right. This 
shift is frequently seen with a temporary ele- 
vation of the white blood cell count as the 
blood returns to normal. 

The progress of a patient with an infection 
may be very accurately followed by frequent 
hemograms and white blood cell counts. 
However, adequate surgical treatment may 
quickly alter the blood picture and therefore 
the prognosis. 

USE OF THE HAMOGRAM IN OTHER CLINICS 

Results similar to these have been obtained 
in surgical cases in other clinics. Baum has 
taken the hemogram as a true picture of organ 
pathology and has emphasized the value of 


repeated counts. He considers it a thoroughly 
reliable diagnostic and prognostic aid. Rezni- 
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koff is in accord with this viewpoint and feels 
in addition that changes in the hemogram 
may antedate clinical symptoms. Yaguda, 
in a study of 671 cases of appendicitis, was 
able to correlate the degree of shift in the 
hemogram with the extent of the infectious 
process. This was also true in the 4o cases of 
appendicitis reported by Goodale and Man- 
ning. No shift was present in those 
which normal appendices were found. 


cases in 
CONCLUSIONS 
The Schilling differential count is readily 
adaptable in routine laboratory usage to re 
place the Ehrlich differential blood count. 

2. It is of more value than the Ehrlich dif 
ferential count in detecting the presence, de- 
gree, and persistence of infection. 

3. The Schilling hemogram is the simplest 
classification of neutrophils giving an ade- 
quate picture of the bone marrow response to 
infection. 
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SURGERY 


FROM THE LAHEY CLINIC 


THE SURGICAL MANAGEMENT OF VERY SMALL AND EARLY 
PULSION CESOPHAGEAL DIVERTICULA 


FRANK H. LAHEY, M.D., F.A.C.S., Boston, MAssacnusetrs 


N our experience in performing the two stage 
| excision of pulsion diverticula of the cesoph- 

agus in some 35 patients with no deaths, 
we have been impressed with the fact that the 
fair but intermediate sized type is the easiest to 
manage surgically; the diverticulum with a sac 
large enough to be readily mobilized and im- 
planted in the wound with the dome well above 
the level of the skin, is the simplest type to 
operate upon (Figs. 1 and 2). 

Very large cesophageal diverticula are often dif- 
ficult to handle surgically, particularly since pa- 
tients with them are often bad risks because they 
have not received sufficient amounts of food on 
account of the long-standing obstruction; in ad- 
dition the aperture made by the opening of the 
diverticulum at its neck is often so large that 
dissection, particularly on the right side, may be 
somewhat troublesome (Fig. 2). 

We have no real difficulty in treating large and 
intermediate sized diverticula by the two stage 
operation. On the other hand, at the beginning 
of our experience we hesitated to operate upon 
patients with small sacs which were of insufficient 
diameter to permit the dome to reach above the 
level of the skin when implanted in the wound. 
With added experience, however, we have de- 
veloped a plan whereby even the smallest diver- 
ticulum can be taken care of by the two stage 
procedure, provided it is of sufficient size to have 
developed a sac with a distinct neck. We have 
operated upon several patients with extremely 
small oesophageal diverticula by the two stage 
plan, quite safely and satisfactorily; the X-ray of 
one which has just been successfully operated 
upon is shown in Figure 3. 

In our opinion, it is a real advantage to be able 
to operate while the diverticulum is still small. 
Because of the technical difficulty presented by 
such diverticula, there has been a distinct tend- 
eney to postpone operation until the sac has 
increased in size. This often results in the pa- 
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tient’s undergoing for an unnecessary length of 
time the discomforts associated with a sac of 
considerable size, such as regurgitation of food, 
partial obstruction, and—as has happened in a 
few of the cases upon which we have operated 
interference with sleep, due to the accumulation 
of fluid contents in the sac during slumber, the 
contents running through the glottis into the 
trachea and producing attacks of choking. In 2 
patients this has been one of the urgent symptoms 
which has prompted the seeking of relief, and 
cases suffering from this complication should, we 
believe, be immediately submitted to surgical re- 
moval of the sac by the plan mentioned. 

There has been some disagreement in the litera- 
ture as to the wisdom of removing cesophageal 
diverticula by the one stage or two stage operative 
plan. As the result of our successful experience 
with the latter procedure, as stated, we do not 
feel like changing our method. We believe that in 
any large series of diverticula removed by the one 
stage plan there is almost certain to be an oc- 
casional one in which leakage will occur, followed 
by mediastinitis and a fatality. 

Dissection of cesophageal diverticula so that the 
entire neck of the sac is free and can be mobilized 
upward is at times difficult and requires metic- 
ulous technical precautions. Suture of the cesoph- 
agus on its posterior wall deep in the wound be- 
hind the trachea is of necessity difficult, partic- 
ularly since it must be done close to the pharynx 
where the cesophagus disappears beneath the 
lowest fibers of the inferior constrictor. The 
cesophagus ascends and descends constantly with 
swallowing. The cesophageal canal is always in- 
fected, and must therefore be in constant danger 
of leakage. We admit that with the accurate ap- 
plication of stitches sacs can doubtless be removed 
in one stage, the neck of the sac sutured, and the 
occurrence of non-fatal leakage usually prevent- 
ed. Unfortunately, however, the situation is sim- 
ilar to that in all sutures of the alimentary canal: 





Fig. 1. This roentgenogram' shows the moderate sized 
sac, the ideal size for the two stage operation. 





Fig. 3. This is the very small sized diverticulum con- 
cerning which this paper is written. This sac is about the 
size of a grape. It was in this type that up to the time of 
the development of this plan, operation was delayed until 
the sac had reached greater diameter. 
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Fig. 2. This shows the very large sac in which two stage 
operation is very easy because the dome of the sac can be 
implanted well above the level of the skin but the dissection 
may be difficult due to the size of the aperture into the 
longitudinal oesophagus. 


through technical errors and inaccuracies—and 
they will occur in the very best of hands- 
through necrosis secondary to local loss of blood 
supply, through inaccurate application of stitches 
or through too tight ligatures, with pulling oi 
stitches, leakage in any intestinal or cesophagea 
suture will occasionally happen in spite of th 
most painstaking attention to details. Leakag: 
in oesophageal diverticula operations is into 
fascial plane, which is admittedly a dangerou 
one; this plane is represented in back by the pré 
vertebral fascia, and in front by the pretrache: 
fascia, and leads directly into the mediastinun 
Infection occurring along it can usually be co! 
trolled by drainage, but occasionally a fat 
mediastinitis will occur in spite of it. 

We feel strongly, therefore, that the two sta 
procedure, in which, provided the sac is not ope 
there is no danger of dissemination of infecti: 
along the fascial plane, with consequent me: 
astinitis, is to be preferred, even though it m 
seem less surgical, and that it will in a large ser 
of cases result in a lower mortality. As we ha 
repeatedly stated, if one out of one hund! 
patients operated upon by the one stage p 
died as the result of leakage, but none of an eq 
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number operated upon by the two stage plan, we 
should consider this a convincing argument in 
favor of the latter. 

With this in mind, we have been greatly inter- 
ested in developing a method whereby even the 
smallest sac can be safely operated on by the 
two stage plan, thus permitting early relief from 
distressing symptoms, and in all probability pro- 
ducing local conditions in the cesophagus which 
will bring better postoperative results. The 
cesophageal diverticulum shown in Figure 3, for 
example, is about the size of a small grape. It was 
nevertheless successfully removed by the two 
stage procedure. 

The surgical approach to the small pulsion 
cesophageal diverticulum is exactly the same as 
that we have described for the large diverticulum. 
An incision is made either transversely above the 
clavicle or longitudinally in front of the sterno- 
mastoid. The belly of the omohyoid is cut, the 
middle thyroid veins are ligated, and the lobe of 
the thyroid is turned forward. The inferior 
thyroid artery will seldom need to be ligated 
when the sac of the diverticulum is small. The 
sac is readily found under regional anesthesia by 
asking the patient to swallow, when. it may 
readily be seen to ascend and descend in the 
wound (Fig. 4). 

The sac is picked up with tacking forceps, and 
is carefully dissected from the overlying fibers of 
the cricopharyngei muscle until it is entirely free 
at the top, on the right side, at the bottom, and 
on the left side. When the diverticulum has been 
completely freed, as it can be with adequate 
exposure and retraction, so that the lower angle 
made between the diverticulum and the longi- 
tudinal wall of the cesophagus is entirely freed, 
the dome of the sac is gently lifted upward and 
approximated to the outer edge of the sternohyoid 
muscle at a point such that the dome of the sac 
is higher than the point at which the neck of the 
sac joins the longitudinal cesophagus. Two black 
silk stitches, as shown in Figure 5, are then 
passed through the submucosa of the sac and the 
outer edge of the sternohyoid muscles. Care is 
taken to make certain that these silk stitches 
penetrate only the submucosa and do not pass 
through the mucosa. If they pass through all 
the coats of the diverticulum, they may easily 
cut out of the sac as the result of vomiting or 
swallowing, with consequent leakage and infection 
within the fascial plane. With the dome of the 
sac fixed between the first and second stage oper- 
ations to the sternohyoid muscles at a higher level 
than the neck of the sac, there will be no accum- 
ulation of material within the sac, the patient will 
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be able to swallow immediately with no regurgi- 
tation, and the distressing regurgitation of food 
into the larynx during sleep spoken of previously 
will no longer occur. 

With the sac sutured to the prethyroid muscles, 
a cigarette drain is placed in the lower angle of 
the wound, so that granulations and adhesions 
will occur behind the cesophagus in the fascial 
plane made by the prevertebral fascia in back 
and the pretracheal fascia in front, thus guarding 
the patient against mediastinitis at the second 
stage operation. The wound is then closed by 
interrupted sutures and the sac is thus left com- 
pletely buried in the wound fixed as it is to the 
sternohyoid muscle. 

Following this stage, patients swallow without 
difficulty, can be out of bed the day after opera- 
tion, since it is done under novocain cervical 
block, are immediately relieved of all symptoms 
of obstruction and regurgitation, and may pos- 
sibly go on indefinitely without difficulty in swal- 
lowing even if the second stage removal of the sac 
is not done. The second stage removal is, how- 
ever, safe and simple; there is always the possi- 
bility that the sac may dilate, and for that reason 
the removal should be done. 

At the end of 10 days the wound is reopened. 
The sac is readily discovered by following the 
edge of the sternchyoid muscle up to the point 
where the two black silk stitches which attach 
the sac to it are located. These stitches are cut, 
and the sac drops away from the muscle and is 
immediately available for removal. 

We have had no difficulty in the sac’s pulling 
away from the sternohyoid muscle between stages, 
no matter how small it was. The cesophagus is 
lax; it readily dislocates to one side, and any 
tension on the sac of the diverticulum, no matter 
how small, is, we think, readily compensated for 
by rotation of the cesophagus and by lateral dis- 
location of that structure to the side on which the 
diverticulum sac is sutured. 

With the sac of the diverticulum freed at the 
second stage, two tacking forceps, as shown in 
Figure 6 are placed upon the dome of the sac, 
traction is made upon it, and the neck of the 
sac is freed of adhesions and demonstrated. An 
incision with a knife is then made about the neck 
of the sac, as shown in Figure 6, through the sub- 
mucosa and what remains of muscularis, down 
to, but not through, the mucosa. This incision is 
carried around the entire neck of the sac, a ligature 
of fine chromic catgut is then tied about the neck 
of mucosa, the sac is cut away, the stump of 
mucosa_is cauterized, a cigarette drain is carried 
down to the stump of mucosa as in an appen- 


a 


Fig. 4. The main illustration shows the small sized sac 
Insert a shows 


dissected free and resting in the wound. 
diagrammatically the size of the small sac. 
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Fig. 6. In insert a the sac has been detached from the 
sternohyoid muscle. The submucosa has been incised and 
a ligature passed around the mucosa lining the diver- 
ticulum. In insert b this has been tied. In insert c it has 


been cut away as in appendectomy. In insert d a drain 
has been carried up to the point of ligature and emerges 
from the lower angle of the wound. The wound has been 
closed in layers about the drain. 
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Fig. 5. This illustration shows the dome of the sac dis- 
sected free and sutured with two black silk stitches to the 
edge of the sternohyoid muscle to fix it at this point. The 
wound is then closed so that the sac is buried in the wound. 
At the end of 10 to 12 days, the wound is reopened. The 
sac can then readily be discovered by following the edge 
of the prethyroid muscles and demonstrating the two silk 
stitches which attach the sac to it. 


dectomy, and the wound is closed about the 
drain. This procedure has resulted in little or no 
leakage, and patients have usually been able to 
leave the hospital within 8 to 1o days following 
the second stage removal. 

We have been interested in developing this 
plan of operating upon small pulsion cesophagea 
diverticula because of our conviction that any 
patient with this condition will show constanth 
increasing size of the diverticulum the longer h: 
continues with it. With increase in size will com 
increase in symptoms, likewise lengthening year: 
with the patient less able to withstand surgic: 
operation. The average age of the 35 patien' 
operated upon for pulsion cesophageal diverticu 
was 5814. The youngest was 42 and the oldest 8 

As stated in all our earlier discussions, patien 
who have been operated upon for pulsion ces 
phageal diverticulum should be bougied aft 
operation at invertals of 2 to 3 months for 
least a year, regardless of whether procedure h 5; 
been by the one stage or two stage plan. One { 
the logical theories of the origin of cesophag: || 
diverticulum attributes it to spasm and obstr - 
tion of the cricopharyngei muscle fibers at ¢ 
pharyngo-cesophageal junction. Furtherm: 
whether the neck of the diverticulum be cl: 
by a one stage or two stage procedure, there 
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be some scarring on the posterior wall of the 
cesophagus. It is, therefore, desirable and not 
particularly disturbing to patients to pass olive- 
tipped bougies by the point of closure at the 
pharyngo-cesophageal junction for the period in- 
dicated in order to dilate the cesophagus itself at 
this point and overcome any persisting spasm of 
the cricopharyngei muscle fibers. 

No patient should be dilated by bougie after 
cesophageal diverticulum operations unless he 
has previously swallowed a string so that the 
bougie may be accurately guided by the point of 
suture. Patients are given a spool of No. 7 or 
No. 9g silk and instructed to swallow at least 
10 feet, starting the day before they are to come 
for bougieing. Olive-tipped bougies on a whale- 
bone carrier are then threaded upon the swallowed 
string, the string is wrapped around the finger 
of the person passing the bougie and stretched, 
when the bougie readily passes the point in the 
cesophagus from which the diverticulum was re- 
moved and into the longitudinal oesophagus. Un- 
less this method of bougieing upon a string guide 
is employed, it is possible to engage the bougie 
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against a shelf of oesophageal mucosa and do 
damage by forcible pressure. 


CONCLUSIONS 


1. It is undesirable that patients be compelled 
to put up with the symptoms of pulsion ceso- 
phageal diverticulum until it has reached such a 
size that it can be implanted well above the 
level of the skin. 

2. Pulsion cesophageal diverticula do not dis- 
appear, but tend to increase in size and to 
produce more and more marked symptoms. 

3. It is desirable to remove pulsion cesophageal 
diverticula, no matter how small they are, pro- 
vided that they have produced a sac with a dis- 
tinct neck. 

4. The sac may be implanted in the wound and 
safely removed by the two stage procedure with- 
out the danger of leakage and mediastinitis. 

5. It is desirable, regardless of whether removal 
is by the one stage or two stage procedure, that 
patients be bougied after operation every 2 to 
3 months for a year, and that the bougie be 
passed upon a string guide. 
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FROM THE UNIVERSITY OF ROCHESTER SCHOOL OF MEDICINE 
THE OPERATION FOR PERFORATIONS OF THE 


CERVICAL 


HERMAN E. PEARSE, Jr., 


(ESOPHAGUS 


M.D., RocHEester, NEw YORK 


From The Department of Surgery, The University of Rochester School of Medicine and Dentistry, Rochester, New Yor 


JERFORATION of the oesophagus endan- 
gers life from infection of the mediastinum. 
This holds true irrespective of the location of 

the perforation, whether cervical or thoracic. Ex- 
travasation from the thoracic portion allows 
direct contamination of the mediastinal struc- 
tures with such a virulent infection resulting that 
few patients have the resistance to survive. Ef- 
forts at surgical relief have been disappointing. 

On the other hand the mediastinitis following 
cervical perforation is an indirect effect. It results 
from a dependent spread of infection from the 
neck into the chest along the fascial spaces. There 
is abundant evidence to prove that a direct com- 
munication exists between the cervical region and 
the mediastinum (1). This is due to the fact that 
during embryological development the medi- 
astinal structures originate in the neck and mi- 
grate into the chest carrying their enveloping 
fascia with them. The conception that the medi- 
astinum begins at the diaphragm and ends at the 
base of the skull (5) is logical since at no place is 
there a transverse demarcation to segregate these 
regions. The blocking of the paths of communica- 
tion between chest and neck effectively separates 
the parts. If this is done before the infection has 
gravitated to the mediastinum then mediastinitis 
is prevented. 

In the controversy that has arisen among en- 
doscopists as to whether infection should be 
drained through the endoscope or by an external 
incision, it would appear that this fact has been 
lost sight of. There is no doubt that a localized 
abscess beside the cervical cesophagus can be 
drained by the cesophagoscope. But who feels 
competent to predict that the infection will local- 
ize and not spread into the mediastinum? Should 
the cesophagus be exempt from the rules, which 
experience has dictated, for early surgical inter- 
vention in case of perforation of other organs, as 
from peptic ulcer, an inflamed appendix, or a 
traumatized urethra? It should be kept in mind 
that the patient does not die of the perforated 
cervical oesophagus, per se, nor does he neces- 
sarily die from the infection in the neck but usu- 
ally dies from mediastinitis, the indirect result of 
the perforation. It is possible for the surgeon to 





do what nature has left undone, namely to create 
a transverse barrier between the neck and the 
chest. Thus the external operation for perforation 
of the cervical cesophagus will have a two-fold 
purpose, first to block the fascial spaces to the 
mediastinum and second to evacuate extrava- 
sated material. 

The operation designed for this purpose was 
originally described by Marschik. This procedure 
which has not been modified to date consists o! 
two parts. After a long incision is made paralle 
to the anterior border of the sternocleidomastoi 
muscle the space, low in the neck, between th: 
carotid sheath and the trachea, cesophagus, an: 
thyroid gland is packed with gauze. This spac 
is called the anterior cervical mediastinum. Th 
dissection is carried upward, the omohyoid mu 
cle is cut and the so-called posterior cervic 
mediastinum is reached. This space is betwe« 
the vascular sheath laterally, the prevertebr 
fascia posteriorly, and the cesophagus, trache: , 
and superior pole of the thyroid gland medial! 
This space is packed and any extravasated m 
terial present is drained. 

Palmer describes the Marschik operation as 
learned it in Hajek’s clinic in Vienna as follov 
An incision is made from the mastoid to te 
sternum. The sternocleidomastoid muscles 
retracted “until the vascular sheath is reachec ” 
This is called the anterior cervical mediastin\ n 
and is tamponed with iodoform gauze. The © ;- 
section is carried upward, the omohyoid is « it 
and “‘by gently lifting the thyroid forward w h 
blunt retractor, the posterior cervical mediastin m 
is reached. The index finger may now be inser d 
until the cervical vertebre are encounter .” 
This area is tamponed and the original sourc. of 
the infection is sought if the operator des °s. 
The same description is given by Keiper (3). 
mention of the operation was given in the mo rm 
textbooks or systems of surgery or otorhinola “n- 
gology that were consulted. 


The operation as originally performed in his 


clinic differed in a few details but not in esse ial 
principles. A smaller incision was used ¢ er 
transverse or parallel to the anterior border « thé 


sternocleidomastoid muscle just above its cla cu- 
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Fig. 1. A diagrammatic front and cross section, b, view from a case in which "the 
standard operation was done but where infection gravitated to the mediastinum behind 
the cesophagus. This and a similar case demonstrated the necessity of blocking’ the 


post-cesophageal space. 


lar attachment. The omohyoid muscle was not 
cut. The space between the carotid sheath lat- 
erally and the trachea, thyroid, and cesophagus 
was packed down to the vertebral column in the 
accepted manner. The carotid sheath was occa- 
sionally opened and drained. 

After several years’ experience with this opera- 
tion it became evident that it had two defects. 
The first of these is that the packing above the 
level of the omohyoid in the posterior cervical 
mediastinum of Marschik was too high. The pri- 
mary purpose of this packing is to create a barrier 
against the spread of infection into the medi- 
astinum. By placing it so high in the neck it is 
conceivably possible to block the space above the 
point of perforation and hence do nothing to pre- 
vent dependent drainage. But exposure of this 
space at a lower level is difficult because of the 
interposition of the thyroid gland. The obvious so- 
lution for anyone familiar with the technique of 
thyroid surgery is to mobilize the gland by freeing 
its lateral vascular attachments and turn it 
medially out of the way. This mobilization of the 
thyroid gland allows the lowest possible packing 
and disposes of the first objection. 

The second fault in the original Marschik pro- 
cedure was discovered by postmortem dissection 
in two cases. In one of these the operation was 
done but despite this the patient developed medi- 
astinitis and died. At autopsy it was found that 


the infection had tracked down behind the 
cesophagus (Fig. 1). A second patient who had a 
posterior perforation died without operation from 
mediastinitis. Dissection revealed no infection of 
the spaces which would have been packed at 
operation but instead a small tract of infection 
going down immediately behind the cesophagus. 
From the experience with these 2 cases it was 
decided that the Marschik operation was incom- 
plete in so far as the space behind the cesophagus 
was not blocked. Furstenberg has pointed out 
the direct communication of this space with the 
mediastinum. 
TECHNIQUE 

The operation, as it is now performed, is as 
follows: A 3 inch incision is made parallel to the 
clavicular attachment of the anterior border of 
the sternocleidomastoid muscle. This muscle is 
identified and retracted laterally after incision of 
the superficial cervical fascia. The dissection is 
carried down to the carotid sheath, the fascia and 
muscle fibers of the sternohyoid and sternothy- 
roid muscles are separated, and the lateral surface 
of the thyroid gland is exposed. It is usually 
found that the gland is held down by the middle 
thyroid vein (Fig. 2). After ligation and division 
of this attachment the thyroid gland is rotated 
medially (Fig. 3). This may be all that is needed 
to expose the cesophagus. In some instances the 
inferior thyroid artery may limit the retraction of 















Fig. 2. The exposure of the lower cervical oesophagus is 


usually prevented by the lateral vascular attachments of 
the thyroid gland. 
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Fig. 4. A drawing made from a case of laceration of the 
cesophagus from a clam shell which shows the exposure 
obtained. For clarity the drawing is made with a larger 
incision than that actually used (insert). The operative 
incision was lower and its upper angle was level with the 
top of the laceration. The dotted line shows the limits of 
dependent spread of infection. The patient recovered. 
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Fig. 3. The division of the middle thyroid vein and if 
necessary of the inferior thyroid artery permits the media! 
retraction of the thyroid gland. The dissection should bi 
kept as low as the manubrium and clavicle permit. 


the thyroid gland. If this occurs, the artery i 
doubly ligated and divided at its point of emer 
gence from beneath the carotid. The thyroi 
gland may then be rotated medially and a free ex 
posure of the cesophagus obtained, illustrated b 
Figure 4, which is made from a case operated 0 
40 hours after perforation of the cervical cesophi 
gus, with recovery. 








Fig. 5. A cross section which illustrates how the er 
is inserted behind the cesophagus to allow packing 0 he 
post-cesophageal space. A bilateral incision is shown it 
the process is limited to one side of the neck a single in: \on | 
is used. I 
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Fig. 6. b, A side view of a dissection on a cadaver to show the potential space existing 
behind the oesophagus. The obliteration of this space by packing (arrow) prevents 
dependent drainage. c and d are diagrammatic cross sections to show the position of 
the packing with unilateral and bilateral incisions, respectively. 


After the structures have been exposed in this 
manner the finger is gently inserted behind the 
esophagus to separate it from the prevertebral 
fascia (Fig. 5). This is surprisingly easy since 
there is only filmy areolar tissue in the post- 
cesophageal space. The tip of the finger is car- 
ried beyond the cesophagus to the opposite side. 
Gauze or a drain is then inserted with the tip 
extending beyond the cesophagus and brought out 
behind this structure then lateral to it and to the 
trachea and thyroid gland and medial to the 
carotid sheath and sternocleidomastoid muscle. 
If the symptoms are referable to only one side of 
the neck, then the operation may be terminated. 
If bilateral involvement is apparent, then a simi- 
lar incision to that already described is made on 
the opposite side and a drain is inserted down to 
meet that already placed. This serves to pack the 


fascial spaces beside and behind the cesophagus 
and effectively blocks all paths of spread to the 
mediastinum (Fig. 6). 

This operation is done under local anaesthesia 
by regional block of the cervical nerves at the pos- 
terior border of the sternocleidomastoid muscle. 
A small amount of intracutaneous infiltration may 
be used in the line of the skin incision. The pro- 
cedure does not cause shock and should involve 
less risk than the average operation for goiter. 
The choice of the skin incisions used is optional. 
For a bilateral dissection the transverse incision 
might be used. The only objection to it is the 
necessity for undercutting the flaps to gain ex- 
posure which opens a raw area to possible infec- 
tion. The type of material used for packing de- 
pends upon the conditions found. If no infected 
or extravasated material is encountered then 
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iodoform gauze is used. If, however, it is desired 
to evacuate infected material a rubber drain is 
inserted since it is less apt to act as an obturator 
than is gauze. 

The life saving object for the operation is to 
block the paths of spread of infection to the 
mediastinum. This should be done first. During 
this procedure extravasated material may be en- 
countered and drained. If it is not it is debatable 
whether or not the point of perforation should be 
searched for and a drain placed down to it. It is 
felt that this should be decided by the circum- 
stances of each individual case. Search for and 
drainage to the perforation is probably unneces- 
sary since the infection will tend to gravitate 
down to the region of dissection and from there 
will have a vent to the outside. 

The only problem in the postoperative care is 
to furnish adequate food and fluids while keeping 
the cesophagus at rest. This may be done by in- 
serting a small catheter into the stomach for feed- 
ing. Nourishment by hyperdermoclysis, vein, or 
rectum may be given. If the perforation is large, 
gastrostomy is probably the preferable method. 

Due to the development of cesophagoscopy, 
patients with perforation of the cesophagus are 
seen by the endoscopist. It is his duty to decide 
whether perforation exists and when external 
operation is needed. The burden of management 
is his. But we have found that close co-operation 
between the endoscopist and surgeon leads to a 
mutual understanding and appreciation of the 
problems involved, with a consequent benefit to 
the patient. 

Our rules for management of the various types 
of perforation of the cervical oesophagus have 
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recently been presented (2). They will not be 
repeated here except to reiterate the contention 
that since many if not a majority of perforations 
occur in the cervical oesophagus and since death 
usually occurs from the dependent spread of in- 
fection to the mediastinum and since this spread 
may be prevented by an operation without undue 
risk, then all outspoken cases of perforation of the 
cervical oesophagus deserve early external opera- 
tion; this, in order that the surgeon may do what 
nature has failed to do, namely to separate the 
fascial spaces of the neck from those of the chest. 


SUMMARY 


Perforations of the cervical oesophagus fre- 
quently result in a fatal spread of infection to the 
mediastinum. This may usually be prevented by 
early operation. The original procedure of Mar- 
schik for this purpose has been modified by a low 
cervical exposure obtained from mobilization of 
the thyroid gland and by blocking the fascia! 
space behind the cesophagus. 
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S\DWARD HALLORAN BENNETT was 
professor of surgery at Trinity College, 
Dublin. He was born in Cork, April 9, 

1837. His medical education was obtained at 
lrinity College from which he received the degree 
of M.B. in 1859. He was immediately appointed 
demonstrator of anatomy from which position he 
rose rapidly and in 1864 succeeded J. K. Barton as 
University anatomist. While in this capacity he 
made use of the wealth of material at his disposal 
and was able to collect sufficient specimens of bone 
injuries to speak with authority in this field of 
bone pathology. In 1863, he became a fellow in 
the Royal College of Surgeons, was soon made 
councillor and, in 1884, became president. He 
was one of the promoters of the union of medical 
societies in Dublin which resulted in the forma- 
tion of the Royal Academy of Medicine of which, 
in 1897, he became president. His labors in gen- 
eral surgery were obscured by his special interest 
in bone disease. 

To his fellow practitioners he was always a 
model of honor and uprightness. No one ever 
heard it said that Bennett did a crooked thing. 
He was blunt, sometimes 
emphatically so, but he 
always said what he be- 
lieved to be the truth al- 
though that might not be 
pleasant to hear. He was 
a man of strong person- 
ality and in his criticisms 
of other men’s work, he 
was very outspoken but 
never unfair. He never 
said an unkind word of 
anyone. He was _thor- 
oughly straightforward in 
all his ways and he de- 
tested anything under- 
handed. The result was 
as might be expected that 
no man had fewer enemies 
or more friends. 

His manner toward the 
poor patients in the hos- 
pital was gentle to a de- 
gree, while his fondness for 
children was proverbial so 
thet he was a great fa- 





Edward Halloran Bennett—1837-1907 


1 From the Department of Surgery, Northwestern University Medical School. 


vorite with them. He was a man of retiring 
habits and his figure was rarely seen on public 
platforms or at great social gatherings. 

He loved teaching the students in the hospital 
wards, were they the most junior or the most ad- 
vanced, and nothing did he enjoy more than dis- 
cussing with them some difficult case or propound- 
ing some points of diagnostic interest. His liveli- 
est interest lay in the diagnosis and the pathology 
of rare fractures. He had a facility for awakening 
the interest of students and of attaching them to 
him as loyal and believing followers. If he some- 
times appeared brusque in manner or in tone, his 
students knew he was at heart, generous, encour- 
aging, a just and tolerant judge, a man devoted to 
their interests and always helpful in those things 
that led to their success. 

He was the colleague of men who seem to have 
directly inherited and brought to their profession 
in a later day the manners of eighteenth century 
Dublin—a culture that went hand in hand with a 
kind and robust humanity. He maintained while 
availing himself of modern scientific resources, the 
attitude toward life of a generation who were 
never forgetful of the high 
import and dignity of their 
profession and who never 
allowed science to defeat 
its object or leave them 
too well equipped but too 
little capable. He was dig- 
nified without pedantry 
and cultured without ar- 
rogance. 

When lectured 
university professor, he 
came to treat of surgery, 
having at his command 
the resources of literature 
and a great and _ nice 
knowledge of the Classics. 
His lectures were learned 
and academical, far re- 
moved from mere recitals 
of facts that under the 
name of science become 
impersonal and inorganic 
because they lack the 
teacher who can assimi- 
late and subordinate them 
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to their proper ends of humanity. One could 
see with what reverence he esteemed his calling, 
if only from the respect and enthusiasm with 
which he always spoke of the work of his col- 
leagues or his predecessors. He would dwell on 
names well known in medicine with admiration 
and revive them with his own personality until 
the pupils on the benches shared his enthusiasm. 


Before the advent of X-ray examinations, the 
diagnosis of bone injuries was based on a careful 
consideration of the nature and manner of the 
trauma, the symptoms noted by the patient, and 
the physical findings derived after patient and 
diligent examination. The establishment of a 
pathological entity or type of fracture was accom- 
plished by the accumulation of specimens in the 
pathological museums of the medical schools and 
large hospitals. A correlation of the clinical find- 
ings with the illustrative pathological specimens 
served as a basis for the establishment of a clinical 
entity. 

As an example of the foregoing, the fracture 
described by Bennett and since then known as 
Bennett’s fracture may be cited. While the use of 
proper names has been grudgingly condoned in 
recent medical literature, no greater tribute to the 
painstaking efforts of the surgeons of the pre- 
roentgen era can be conferred than the retention 
of the name of this observer as an object lesson to 
present day students whose work has been greatly 
simplified by the use of roentgen-ray examina- 
tions. A perusal of the writings which called the 
attention of the profession to this lesion is worthy 
of our consideration. 

In 1881, Bennett exhibited before the Dublin 
Pathological Society a series of united fractures 
of metacarpal bones, 9 in number, all from the 
right hand, of which 5 were fractures of the first 
metacarpal bone. Concerning these 5, he stated: 

In each of the five examples of fracture of the thumb 
allowing for shades of difference, such as must always exist, 
the type and character of the fracture is always the same 
a form and type of fracture not hitherto described in these 
bones. The fracture passes obliquely(a.b. in the cut) (Fig. 1 





Original cut illustrating Bennett’s fracture. 


lig. 1. 
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He had a wider experience than the generality of 
men and a wider humanity. He knew life well and 
the more he learned of it, the more he adorned it. 
His insight did not sour him for his was a great 
sanity. He was kind and forbearing— intolerant 
only of pretense. 

He died in Dublin, June 21, 1907, in his seventy- 
first year. 


through the base of the bone, detaching the greater part 
of the articular facette with that piece of the bone support- 
ing it, which projects into the palm. In all these specimens, 
the dorsal surface of the bone is free from any implication 
in the fracture, and this fact, combined with the small 
amount of displacement which occurs, rendered the frac 
ture one extremely liable to escape detection. ... 

So trivial an injury does this appear to be and the speci- 
mens show so little deformity except in some the signs of 
arthritis consequent on it, I might fairly be asked what im- 
portance attaches to the correct diagnosis. All will admit 
that a correct diagnosis even in trivial injuries is desirable 
but in this case the diagnosis is essential to a correct prog 
nosis and here lies the importance of the injury. Seeing the 
value of the movements of the thumb no injury of it is to 
be lightly regarded and this fracture, though it united 
readily by bone and with almost inappreciable deformity, 
renders the thumb for many months lame and useless. . . 


At the annual meeting of the British Medical 
Association held in Cardiff, July, 1885, in an ad 
dress delivered at the opening of the section o! 
Surgery, Bennett stated, after showing the impor 
tance of assembling specimens of fractures: 


The small size of the bones and the light value, clinically 
which we surgeons have been apt to assign to simple frac 
tures of the metacarpus, delayed my study of them, an 
so, perhaps, the result has been all the better; for, withou 
some time spent in accumulating, a number sufficient t 
attract attention could not have been reached. Taking a 
last the group into closer study, I was struck by the fac 
that one particular fracture outnumbered all others. Now 
if we look to the series before us, a remarkable fact is di 
closed. Amongst these fractures, there occur six exampl: 
of fracture of the base of the metacarpal of the right thum! 
and no others of this bone. In each of these the injury 
the same. ... Most remarkable is the fact that in eve 
case the accident has been on the right side of the bod 
Certainly this injury once we know of its existence becom 
vastly more common than any other of the metacarpus. 
left to itself it unites with such deformity as this case show 
a trivial deformity after all. Why then deem the matt 
worthy of the notice of this surgical section of the Briti 
Medical Association. Simply for this reason, that I h 
ample proof that a hand so injured remains under the b 
of treatment long disabled and without treatment for 
greatly longer time. When we consider the value of | 
right thumb to anyone who lives by handicraft or ind 
to any, rich or poor, we should not let unnoticed and 
diagnosed this common injury. .. . 


In the British Medical Journal of July 3, 18 
Bennett published a résumé of his previous a1 
cles reported in 1882 and 1885. He stated: 


I now write this short note to make a correction in 
account of the injury which, though of secondary im; 
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tance only, I prefer to make myself rather than have it 
made by another. I stated that every example I had seen 
in the living or dead occurred in the right thumb. I avoided 
committing myself to the assertion that it could not occur 
on the left side. I merely said “most remarkable is the fact 
that in every case the accident had been on the right side of 
the body.” Iam now able to supply a drawing taken from 
a left hand deformed by the fracture and to record the ob 
servation of two other examples on the left side in patients 
seen this session in Sir P. Dun’s hospital. Thus I hope to 
correct whatever of error might have arisen from my record 
of my experience in August last. 

The views expressed by Bennett concerning the 
importance of the thumb have not changed since 
his era. This is well exemplified by the fact that 
the State of Illinois Industrial Commission re- 
gards the value of the thumb as 60 weeks out of a 
total value for the entire hand of 185 weeks. Thus 
practically one-third of the value of the hand is 
vested in the thumb on the basis of utility in 
manual work. 

Not all fractures of the first metacarpal corre- 
spond to Bennett’s description. There has been 
considerable confusion of terms in descriptions of 
lractures of the first metacarpal and the classi- 
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Types of fracture 
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of first metacarpal bone. 


fications listed below the various 


summarize 
types of fractures of this bone (ig. 2). 


I. At the base. 
a. Intra-articular. 
1. Bennett type 
2. Rolando type 


oxtra-articular. 
1. ‘Transverse 
2. Oblique 
3. Complicated 
Il. ‘The shaft. 
1. Transverse 
2. Oblique 
3. Longitudinal 


LTE: 


The head. 
1. ‘Transverse 

Winterstein cites some interesting statistics on 
the relative distribution of fracture sites in 200 
cases of fracture of the first metacarpal. 

29 per cent Bennett type 

7 per cent Rolando type 

1o per cent extra-articular — oblique 

25 per cent extra-articular- transverse 
9 per cent complicated— several varieties | 


, Base 8o per 
cent of all 
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Fig. 3. Internal architecture of first metacarpal bone 
(after Magliulo). 


1% per cent oblique. ... 
2 per cent transverse...... 
2 per cent longitudinal. . 


2% per cent transverse 
5 per cent evulsion of capsule. 


3% per cent epiphyseal fracture—Bennett 
2 per cent sesamoid bone fracture with head 


These fractures were divided: 


60 per cent in right hand; 97.5 per cent in men. It was 
found that direct trauma was usually of occupational origin 
while indirect trauma was due to falls, manipulations of 
thumb, etc. 


ANATOMICAL DESCRIPTION 


The first metacarpal bone presents a body, a 
distal extremity or head and a proximal extremity 
or base. The body has a radial and an ulnar bor- 
der. The palmar surface gives attachment to the 
muscles of the thenar eminence while the dorsal 
surface is flat with a rounded extremity toward 
the base. The proximal articular surface is saddle 
shaped with a dorsopalmar concavity and a slight 
lateral convexity. The dorsopalmar concavity 
presents a dorsal portion which lies in a straight 
line with the body of the metacarpal and a palmar 
portion which projects outward from the body 
of the metacarpal at an angle. 

Corresponding with this gross anatomical de- 
scription is an internal architecture made up of 
layers of lamellz which assume a definite shape 
and to a great extent determine the deformities 
produced when fracture occurs. Recent studies 
of Magliulo have clearly brought out the internal 
structure of the bone in the various age groups. 

In adolescents (Fig. 3a) the diaphyseal cylinder 
is rather thin and little developed at the base. 
Two systems of lamellz are seen: a posterior and 
an anterior of almost equal dimensions. Although 
these lamellz are interrupted by the incomplete 


ossification, they retain the volodorsal direction 
in the posterior part. The lamelle are very thin 
at the head of the metacarpus but an arched bun- 
dle passes from the volar part of the neck to the 
back. 

In adults from 20 to 27 years (Fig. 3b), at the 
base the anterior system of lamelle becomes tri- 
angular in form and is more robust than the pos- 
terior group, which is much smaller and made up 
of a few very thin lamella. The head preserves 
also the arrangement of the two systems of 
trabecule, that is the anterior and posterior 
systems. 

In adults over 27 years (Fig. 3c), the compact 
tissue of the diaphyseal cylinder is generally 
thicker and the thickness is greater on the volar 
or concave than on the dorsal face where with 
advancing age, the compact tissue becomes thin- 
ner and finally changes to a thin dorsal layer 
(Fig. 3d). At the base, the anterior and posterior 
systems of lamelle are preserved except that the 
posterior system is small and the start of rarefac- 
tion of the spongy tissue of the epiphysis is 
present. The compact tissue of the dorsal surface 
thins to only one lamina while in the volar sur. 
face it has a greater thickness. At the base, the 
anterior triangular system is present while the 
posterior system is lacking, having been replaced 
by areolar tissue. At the head only the anterio: 
system is well developed. 

From the foregoing it may be seen that the bon) 
tissue of the diaphysis of the first metacarpus i: 
the various ages is more developed in the anterio: 
surface than in the posterior surface. At the bas 
in all ages there is a system of trabecule in dorso 
volar direction with lamellz which are parallel to 
one another which form in their entirety a bundle 
triangular in shape, the base of which occupie 
four-fifths of the articular surface and the apex oi 
which lies on the concave surface of the metacar 
pus at the point of union of the diaphysis with the 
superior epiphysis. 


MECHANISM OF FRACTURE 


In describing the mechanism of fractures int» 
the proximal joint, Rolando states that the dors: | 
articular process presents a much greater resis’ - 
ance to external violence than the palmar articul: 
process, especially in injuries which act in the d 
rection of the longitudinal axis of the metacarpi 
The effect of this violence is to render the ang : 
formed by the palmar articular process with tl : 
palmar surface of the metacarpal more acut . 
This results in an oblique fracture at the base [ 
the process. The fracture then radiates from : 
point near the center of the articular surface to t 
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palmar surface. This is the mechanism by which 
Bennett’s fracture is produced. The anterior tri- 
angular system of trabeculz previously described 
are practically sheared off from the shaft of the 
bone. In this fracture the dorsal articular process 
and the body of the bone tend to become dis- 
located dorsally but this dislocation can only be 
incomplete if the ligaments uniting the trapezium 
with the metacarpus are intact. In those cases in 
which violence is very severe or long continued 
and is in the longitudinal axis of the metacarpus, 
it may lead to a fracture of the more resistant or 
dorsal articular process. In these cases there is a 
Y fracture in which the upper extremity of the 
first metacarpus is divided into three fragments, 
two of which correspond to the base and are dor- 
sal and palmar, while the other corresponds to the 
shaft of the bone. This type is known as the frac- 
ture of Rolando. The articular fragment on the 
palmar surface constantly turns toward the 
thenar eminence. The dorsal articular fragment 
retains its relations with the trapezium. The 
lower fragment of the diaphysis may present a 
dorsal luxation as in Bennett’s fracture or there 
may be no dislocation. 

The two types of intra-articular fracture, that 
of Bennett and that of Rolando, correspond to 
fractures along the internal lamelle of the base. 

The mechanism of production of fractures of the 
first metacarpus has been investigated experi- 
mentally on the cadaver. Magliulo found that in 
9 experiments where the thumb was abducted and 
slightly extended, a blow on the dorsum resulted 
in fractures of the Bennett type in 4; fracture of 
the trapezium in 1; laceration of the ligaments in 
1; and no result in 3. 

He concluded from his work that the mecha- 
nism of fracture depended upon: (1) the architec- 
ture of bone; (2) the age of patient; (3) the degree 
of extension and flexion; (4) the action of trauma. 

The treatment of fractures of the first meta- 
carpal is of importance because of the associated 
pathology which develops. Faulty union, atrophy 
of muscles of the thenar eminence, weakness of 
the grip, all contribute to the disability which may 
follow a simple fracture. In all of the extra- 
articular types, fixation in a position of extreme 
abduction will retain the web of the first meta- 
carpal space and permit abduction when the 
splint is removed. 
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In the Rolando type of fracture, simple abduc- 
tion is usually sufficient to produce approximation 
of the fragments of bone. The prognosis in this 
type of fracture is better than in the Bennett type 
because of the usual absence of upward disloca- 
tion of the shaft found in the latter. 

In the Bennett type, the prognosis being not so 
favorable, special effort must be directed to over- 
come the pathological displacement. In addition 
to the extreme abduction suggested for the other 
type of fracture, longitudinal traction is essential 
if upward dislocation of the shaft has occurred. 
Many interesting procedures have been devised 
with this object in view. 

Lambotte, in 1908, produced osteosynthesis by 
nailing together the fragments. Imbert and Cot- 
talorda, in 1923, reported their procedure of osteo- 
synthesis which did not differ radically from 
Lambotte’s method. Baun used a nail driven 
through the distal fragment for the purpose of 
longitudinal traction. 

Recently the incorporation of a wire loop in a 
plaster cast about the wrist has been utilized as 
a means of support for longitudinal traction pro- 
duced by means of adhesive strips and rubber 
bands. 


SUMMARY 


Fractures of the base of the first metacarpal 
bone are most numerous, occurring in approxi- 
mately 80 per cent of all fractures of the first 
metacarpal bone. Only one-fourth of these con- 
form to the description of the Bennett type of 
fracture. This type of fracture is important be- 
cause of the functional disability which follows 
when the fractured bone is allowed to heal with- 
out replacement of the fragments in correct 
apposition. 
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ADENOMA OF THE AMPULLA OF VATER 
FREDERICK CHRISTOPHER, B.S., M.D., F.A.C.S., EVANSTON, ILLINOIS 


Associate Professor of Surgery, Northwestern University Medical School; Attending Surgeon, Evanston (Illinois) Hospital 


ENIGN tumors involving the extrahepatic 
bile passages are extremely uncommon. 
A careful search of the literature discloses 
but 41 cases; the author adds 1 case. The authen- 
ticity of some of the earlier cases is somewhat 
open to question. Including the author’s case, the 
relative frequency of the different types of tumors 
is: papilloma and polyp, 16; adenoma, 15; 
lipoma, 4; fibroma, 2; neuroma, 2; granuloma, 2; 
melanoma (classed as benign), 1; carcinoid, 1. 
Practically all the patients afflicted were of 
middle age or older. Most of them had an asso- 
ciated jaundice and other obstructive symptoms. 
In 6 cases the tumor seemed definitely to involve 
the ampulla of Vater. In some cases the tumors 
were successfully removed at operation and in a 
few the tumors were found by chance at autopsy. 
It is noticeable that the lesion has been given 
increasing recognition in the last 20 years. 

In their discussion of this subject, Savy, Bon- 
net, and Martin! state that “epithelial tumors 
constitute the great majority of benign neoplasms 
of the biliary passages; they are represented by a 
hyperplasia of the glands, or the epithelial surface 
which becomes papillomatous. They are adeno- 
mata or papillomata... All benign tumors of the 
biliary passages, whatever their site, have two 
principal characteristics: they are associated with 
a previous state of inflammation, and they have a 
tendency toward transformation into cancer.” 
According to Rolleston and McNee:? “the simple 
papilloma occasionally seen around the biliary 
papilla in the duodenum are growths of the 
intestinal surface of the papilla and not of the 
bile duct. Papilloma may, however, arise in the 
cavity of the ampulla of Vater.” 

The pre-operative diagnosis of benign tumor of 
the extrahepatic bile passages is probably never 
made. Carnot* says: ‘‘In the presence of jaundice 
which is at first intermittent and later con- 
tinuous, operation is always to be recommended. 
The diagnosis lies between biliary calculus and 
tumor of the ampulla of Vater. If the gall- 
bladder is large, it is more likely to be a tumor; if 
it is small and there is pain it is more likely to be 
a stone.” When there are clinical signs of biliary 
obstruction and at operation the common duct is 

1Savy, P., Bonnet, P., and Martin, J. F., Lyon Chir., 1913, ix, 673. 


2 Rolleston, H. D., and McNee, J. W. Diseases of the Liver, Gallbladder 
and Bile Ducts. 3d ed., p. 740. London: Macmillan and Company, 1929. 


Carnot, P. Paris méd., 1928, May 109, p. 437- 


found to be dilated it will be necessary for the 
operator to satisfy himself as to the presence or 
absence of a benign tumor of the common duct or 
ampulla of Vater. Even if a calculus is found, a 
benign tumor may be present (see Rolleston’s 
case). If the presence of a tumor of the orifice is 
suspected, it generally will be necessary to open 
the duodenum. Benign tumors may be removed 
by excision, curette or cautery and the prognosis 
may be excellent. 

The following cases of benign tumors of the 
extrahepatic bile passages have been found in the 
literature: 


1. Lipoma, 1843, Bouisson. Inaugural Dissertation. 
Montpelier, page 137 (quoted by Konjetzny, G., Ergebn. 
d. allg. Path. u. path. Anat., 1910, xiv, 714. 

2. Fibroma, 1862, Albers. Atlas der path. Anat., IV 
Boun plate 38 (quoted by Konjetzny) Abts page 490. 
Involved wall of choledochus causing obstruction with 
icterus (von Ehrmann’s case). 

3. Lipoma, 1869, Wardell. Lancet, Lond., 1869, ii, 
407 (quoted by Konjetzny). At junction of common and 
cystic duct in a child of 3 years (Rolleston and McNee 
think that this tumor may have been a papilloma which 
underwent myxomatous degeneration). 

4. Polyp, 1880, Pozzi, G. Gaz. med. ital-lombard 
(quoted by Konjetzny.) Jaundice of 87 days’ duration 
disappeared with the passage of the polyp by rectum. 
Patient aged 40 years. 

5. Polyp, 1884, Neusser. Ztschr. f. klin. Med., 1884, 
vii, 32; Neusser, E. (quoted by Bazin). Patient aged 39 
years. Jaundice. Mucosal polyp, size of a pea, of common 
duct. 

6. Papilloma, 1891, Jourdan. Bull. Soc. anat. de Par. 
(quoted by Konjetzny). Patient aged 48 years. Originated 
from cystic duct. 

7. Papilloma (?), 1894, Chappet. Lyon méd., 18094, 
June 3. 

8. Papilloma, 1894, Rolleston, H.D. Tr. Path. Soc 
Lond., 1894, xlv, 83. In common duct near the site of a 
stone impaction. 

g. Adenoma, 1895, Calzavara, C. Arch. f. path. anat., 
etc., Berl., cxli, 221 (quoted by Konjetzny). “Pur 
adenoma at orifice of common duct.” 

10. Myo-adenoma, 1895, Calzavara, C. Arch. f. path 
anat., etc., Berl., cxli, 221 (quoted by Konjetzny). In 
volved common bile duct. 

11. Polyp, 1898, Monari, A. Chir. méd. ital., xxvii, ; 
(quoted by Konjetzny). 3.5 centimeters above th: 
ampulla. 

12. Papilloma, 1899, McPhedran. Sajous’ Annual 
1899, iv, 422 (quoted by Rolleston and McNee). Papillo 
matous growth around the duodenal orifice of the biliar 
papilla which gave rise to a suppurative cholangitis. 

13. Lipoma, 1901 (?), Dickmann. J. de méd. prat. d 
Montpelier (quoted by Devic and Gallavardin Rev. d 
méd., 1901, xxi, 570. Common duct obliterated by lipo 
matous mass with icterus and large gall bladder. 








CHRISTOPHER: ADENOMA OF 


14. Lipoma, 1go1 (?), Ehrmann. Quoted by Devic and 
Gallavardin. Rev. de méd., 1901, xxi, 570. 

15. Polyp, 1901, Krause. Inaugural Dissertation, Kiel 
(quoted by Konjetzny). Polyp projecting out of the 
ductus choledochus and accompanying a case of duodenal 
carcinoma. 

16. Fibroma, 1901, Holzinger, J. Inaugural Disserta- 
tion, Munich (quoted by Konjetzny). Involved hepatic 
duct. Patient aged 75 years. 

17. Granuloma, 1904, Mayo-Robson. Diseases of Gall 
Bladder and Bile Ducts, 3d ed., p. 200. (quoted by Savy, 
etal.). Benign tumor of cystic duct: inflammatory in origin. 

18. Papilloma, 1906, Eve. Tr. Clin. Soc. Lond., 1906, 
xxxix, 144 (quoted by Rolleston and McNee). Arose from 
inside of common duct 1 inch above biliary papilla. 

19. Adenofibroma, 1908, Volmer, A. Arch. f. klin. 
Chir., Ixxxvi, 160 (quoted by Konjetzny). Involved com- 
mon bile duct. 

20. Papilloma, 1908, Tedenat, Cong. frang. 
1908, abs., 5, p. 189 (quoted by Savy, et al.). 
choledochus almost obstructing canal. 

21. Polyp, 1908, Pallasse. Soc. méd. d. hép., de Lyon, 
1908 (quoted by Savy, et al.). Involved common duct. 
Excision and recovery. 

22. Melanoma, 1908, Duval, C. W. J. Exper. Med., x 
465, (quoted by Shapiro and Lifvendahl). ‘‘ Melanoma of 
Vater’s diverticulum and lower portion of the common bile 
duct causing complete obstruction.” 

23. Papilloma, 1910, Stein, J. Prag. med. Wchnschr., 
Ig10, XXXV, 383. Patient aged 37 years. Papilloma ob- 
structed ampulla of Vater. Hydrops cystis and icterus. 
Removed through duodenum by curette and cautery. 

24. Adenoma, 1913 (?), Menetrier. Traité de Med., 
Brouardel-Gilbert, p. 176. Involved common duct. 

25. Adenoma, 1913, Savy, P., Bonnet, Paud, Martin, J. 
F. Lyon Chir., 1913, ix, 673. Aged 67 years. Deep icterus. 
Involved common duct. 

26. Adenoma, 1913, Savy, ibid. 

27. Cystadenoma, 1913, Barberio, M. 
1913 sez. med., xx, 37. 
gressive icterus. 

28. Cystadenoma, 1919, Evans. Proc. Roy. Soc. Med., 
London, 1919, Clin. Sect., p. 86. Multilocular cystadenoma 
of the bile ducts. 

29. Carcinoid, 1920, Brentano, 
1920, xlvii, 547. Probably originating in papilla of duo- 
denum (Benda). Patient aged 45 years; alive 3 years 
after retroperitoneal removal. 

30. Adenoma, 1921, Greig. Edinb. M. J., 1921, xxvii, 
145. Common bile duct in region of head of pancreas. 
aa further operations by Alexander (see Alexander, R. 

.. Edinb. M. J., 1925, n. s., xxxii, 301). 

‘31. Adenoma (?), 1922, Pickhardt. Klin. Wchnschr., 
Berl., 1922, page 1609. Patient aged 66 years. Icterus. 
Dilatation of bile ducts isolated tumor, pea sized, of com- 
mon duct just before its entrance into the duodenum. 

32. Adenoma, 1924, Leyro Diaz. Bol. y. trab. Soc. de 
cirurg. de Buenos Aires, 1924, viii, 250 rah also Bull. et 
mém. Soc. nat. de chir., lii, 1053, November 27, 1926). 
Adenoma at junction of cystic and hepatic ducts. 

33. Papilloma, 1926, Sommer, Rene. Beitr. z. klin. 
Chir., 1926-1927, Cxxxviii, 337. (Quoted by Bazin.) Benign 
papi'loma of common duct. 

34. Granuloma, 1928, Hammesfahr, C. Zentralbl. f 
Chir., 1928, lv, 3157. (Quoted by Shapiro and Lifvendahl.) 
Foreign body granuloma developing around a nonabsorb 
able cat gut ligature used after cholecystectomy, and caus- 
ing a stricture of the common duct. 

35. Papilloma, 1929, Archibald, E. W. 
Bazin’s paper at American Surg. Ass’n., 


de chir., 
Papilloma of 


Policlin. Roma., 
Associated with ascites and pro- 


A. Zentralbl. f. Chir., 


Discussion of 
March, 1930. 
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Ann. Surg., xcii, 662. Patient aged 60 years. Intermittent 
jaundice and nausea: pure benign papilloma involving half 
of common duct at its opening: successfully excised. 

36. Papilloma, 1930, Bazin, A. T. Ann. Surg., xcii, 658. 
Benign papilloma of common duct, attached by narrow 
pedicle: removed surgically with portion of the duct. 

37. Adenofibroma, 1931, Mayo, W. J. Quoted by 
Comfort and Walters. Ann. Surg., xciii, 1144. (See also 
Marshall, J. M. Proc. Staff Meet. Mayo Clinic, 1931, 
vi, 191.) Two cases of adenofibroma of the stump of the 
cystic duct which produced intermittent obstructive 
jaundice with symptoms of cholangitis. 

38. Neuroma, 1931, Comfort, M. W., and Walters, W. 
Ann. Surg., xciii, 1142. (See also Walters, W., Priestley, 
J. B., and Gray, H. K. Surg. Clin. N. America, xi, 821.) 
Patient aged 55 years. Jaundice 2'2 weeks. Neuroma 
I.5x0.75 centimeters of middle portion of common duct. 
Successfully excised. 

39. Papilloma, 1931, Marshall. 


Proc. Staff Meet. Mayo 
Clinic, 1931, vi, 191. 


Involved cystic duct. 

40. Adenoma, 1931, Shapiro, P. F., and Lifvendahl, 
R. A. Ann. Surg., xciv, 61. Patient aged 69 years; had a 
ruptured gastric ulcer and died of bronchopneumonia. 
Adenoma attached to common hepatic duct. Caused no 
symptoms. 

41. Neuroma, 1931, ibid. Patient aged 59 years. Ampu- 
tation neuroma at stump of cystic duct 

In the following case there was an adenoma 


situated in the ampulla of Vater: 


I. F. B., female, aged 74 years, entered the Evanston 
at OF on February 5, 1932. There was a history of 
severe abdominal pain and vomiting of 12 hours’ duration 
and a possible previous history of cholelithiasis. The pain 
was chiefly epigastric and somewhat more on the right. 
Two enemata were unsuccessful. There was marked rigidity 
of the upper half of the abdomen. The temperature was 
97.5 degrees, the pulse 92, respirations 30, leucocyte count 
20,750; the urine showed a faint trace of bile, a faint trace 
of albumin and rare red blood cells. Three hours after 
admission an exploratory laparotomy was done under 
ethylene anesthesia with the most probable diagnosis per- 
foration of the gall bladder or stomach. Through a right 
paramedian incision the transverse colon and stomach were 
found to be normal to inspection and palpation. There was 
no evidence of tumor mass in any part of the abdomen 
which was carefully palpated. The only region which pre 
sented any pathology was the under surface of the liver. 
In this region there were old dense adhesions which com- 
pletely covered the gall bladder and obscured it from view. 
The duodenum was adherent in this region. The gall 
bladder was finally exposed by careful, tedious dissection 
of these adhesions. It was found to be about 214 inches in 
length and presented two constrictions in its proximal half. 
By following down the cystic duct an enormously dilated 
common duct was disclosed. This structure was at first 
thought to be duodenum but dissection and aspiration 
insured its identification. The gall bladder was opened, 
four small gall stones were removed, and drainage was 
instituted. The common duct was opened and a probe 
apparently passed into the duodenum over a roughened or 
somewhat obstructed part which seemed to be in the region 
of the ampulla of Vater. No stones were found in the com- 
mon duct by the scoop. In view of the advanced age of the 
patient and her condition on the operating table, further 
exploration of the region of the ampulla of Vater was 
omitted. A T tube was sutured into the common duct and 
a single rubber tube was inserted in the gall bladder. 
A cigarette drain also was used. 








Photomicrograph of adenoma of the ampulla of 
Vater. The darkly stained pancreatic tissue is seen in the 
lower half. The tumor is in the upper half projecting into 
the lumen of the common bile duct, a portion of the 
mucosa of which may be seen at the left. 


Fig. 1. 


The patient did very well after the operation except that 
the bile flowed externally instead of into the duodenum. 
Accordingly a second operation was done on February 24, 
1932, 19 days after the first operation. At this operation a 
finger was easily inserted into the common bile duct and 
with gentle pressure seemed to pass through the sphincter 
at the ampulla and enter the duodenum. A rubber catheter 
with extra holes in it was now placed in the common duct 
so that 4 or 5 inches of it protruded into the duodenum 
distally from the ampulla. This was anchored to the skin 
by asilk suture. The common bile duct was closed around 
this suture and cigarette drain was placed. The patient 
went through this operation surprisingly well but bile con- 
tinued to escape from the wound and none seemed to enter 
the bowel. Moreover duodenal contents escaped from the 
wound. After some 5 to 7 days, the wound broke down and 
was opened widely. A fecal fistula, apparently originating 
from the colon appeared on the fourteenth day. The 
patient became rapidly weaker and died the eighteenth day 
after the second operation. 

A postmortem examination was made by Dr. F. D. 
Gunn, pathologist, Evanston Hospital, who discovered an 
‘enormously dilated common bile duct” the circumference 
of which was 6 centimeters, at the level of the fistula. The 
right hepatic duct had a maximum circumference of 2 
centimeters. His report continues as follows: 

“The gall bladder is shrunken down to the size of a small 
pecan. There is a 3 millimeter sized opening in its fundus 
which is partly surrounded by fibrous adhesions. The 


mucosa of the gall bladder is pink and about 2 millimeters 
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in thickness. The lumen contains only a small amount of 
brownish mucus. 

‘At its lower extremity the wall of the common duct is 
thickened and indurated. One 5 millimeter sized granular, 
tumor-like nodule and several minute granules resembling 
granulation tissue project into and encroach upon the 
lumen. A 1 millimeter sized probe passes through the 
ampulla without forcing it. There is, also, a slit-like open 
ing admitting the tip of the little finger which leads from 
the lowermost portion of the dilated segment of the com- 
mon duct (about 1 centimeter from the ampulla) into thc 
duodenum. At a distance of about 1 centimeter, distal to 
the ampulla, there is a lentil-sized nodule beneath thx 
mucosa of the medial wall of the duodenum. 

“ Microscopic findings. Ampulla of Vater: The granula: 
mass which was found projecting into the lumen of thi 
common bile duct at the ampulla is composed of a mass 0 
gland-like epithelial structures embedded in dense fibrou 
tissue and smooth muscle. They differ strikingly from th 
Brunner’s glands, near which they lie, in that they ar 
much simpler, more like embryonal structures and con 
sist mainly of simple or branching tubules. A few of then 
show cystic dilatation, proliferation and desquamation 0 
their columnar epithelium. No definite malignant change 
are observed. The fibrous stroma is lightly infiltrated wit! 
lymphoid cells and eosinophils. The overlying duodena 
mucosa shows postmortem digestion. A similar destructio 
of the lining of the ampulla is apparent. 

“* Anatomical diagnosis. Chronically inflamed adenom 
of the ampulla of Vater with stenosis of the lumen of th 
common bile duct. High grade dilatation of the commo: 
bile duct and of the hepatic ducts. Chronic fibrous chol« 
cystitis with contraction of the gall bladder. Recen 
surgical wound of the upper part of the abdominal wa! 
(right rectus incision). Small surgical fistula between th: 
fundus of the gall bladder and the floor of the abdomina 
wound. Surgical fistula of the common bile duct openin 
into the floor of the abdominal wound. Adenoma of th 
duodenal mucosa. Fatty infiltration of the pancrea 
Brown atrophy of the heart. Hypostatic congestion an 
early lobular pneumonia of both lower pulmonary lobes 
Small adenoma of the cortex of the left kidney.”’ 


SUMMARY 

1. A case of adenoma of the ampulla of Vate; 
is reported. 

2. A survey of the literature of benign tumors 
of the extrahepatic biliary passages is presented 
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STENOSIS OF THE PYLORUS 


A Stupy oF Four HUNDRED AND TWENTY-FIvE Cases TREATED BY PYLOROMYOTOMY! 


THOMAS H. LANMAN, M.D., F.A.C.S., AND PATRICK J. MAHONEY, M.D., Boston 


any condition, certain facts must be estab- 

lished. First, and most important, can these 
surgical measures be made safe enough to justify 
the risk, not only of the operation itself, but of the 
incidental dangers attendant on any major sur- 
gical procedure? Second, are the end-results of 
such surgical measures satisfactory? 

In this hospital the surgical treatment of 
congenital hypertrophic stenosis of the pylorus 
has for many years been regarded as the treat- 
ment of choice. This series of 425 cases covers 
the period from 1915 to 1931. In all cases, 
pyloromyotomy (Fredet-Rammstedt type) has 
been employed. Study of the results in this 
series establishes the safety of surgical treatment 
and also the fact that there is prompt and lasting 
relief of symptoms. The factors that we have 
found to be of importance in minimizing the 
mortality are emphasized. 


Te justify surgical measures for the relief of 


MORTALITY 


In Table I the total mortality in the series is 
shown to be 6.3 per cent. Of greater interest, 
however, is the reduction in mortality from 10.4 
per cent in the first 125 cases, to 7 per cent in the 
next 150 cases, and in the last 150 cases, a further 
reduction to only 2 per cent. From the early 
part of 1930 up to the present ‘time, June 1932, 
there have been no deaths. 

The measures that have made possible this 
reduction in mortality have to do almost entirely 
with the differences between the surgical treat- 
ment of the small patient and the adult. In 
infancy or childhood all surgical procedures 
carry much higher proportionate risk, both 
operative and incidental. In congenital pyloric 
stenosis the technical difficulties of the operation 
itself are few, and in competent hands should be 
as slight as in any abdominal operation. Indeed, 
the apparent simplicity of this operation has 
been the source of considerable danger to these 
patients, for, as Barrington-Ward states in the 
preface to his Abdominal Surgery of Children: 
‘The adult may be safely treated as a child, but 
the converse can lead to disaster.” 

The causes of death in this series are included 
'n two main groups. In the first group are those 
ncident to the technique of the operation itself, 


and include operative and postoperative hemor- 
rhage, wound infection, and peritonitis. In the 
second group are those causes due to the under- 
nourished and dehydrated condition of the pa- 
tient, which adds to the danger of postoperative 
shock and collapse, is a predisposing factor to 
infection, and leads to unsatisfactory healing of the 
wound. Such a condition also makes difficult the 
postoperative establishment and maintenance of 
the adequate nutritional and fluid needs of 
the patient. 

In the operation itself, extreme care must be 
observed that all hemorrhage in the abdominal 
wall incision be absolutely controlled. A right 
rectus muscle splitting incision, about 2 inches 
long with its midpoint at the edge of the liver, 
is used. The liver edge is the important land- 
mark, not the costal margin. In making the 
incision in the pylorus, the “bloodless” area is 
selected. The upper and posterior surface of the 
pylorus is the point at which there is the least 
blood supply. The pylorus must be delivered 
into the wound, and its upper and posterior 
surface rotated outward and slightly downward 
to expose this area for incision. 

Hemorrhage from the pyloric incision is 
usually slight, and is easily controlled by hot 
saline packs. If not controlled by these means, 
the bleeding point must be sutured with fine silk 
on a non-cutting needle. A clamp or tie will 
usually cut through the rather hard and friable 
tissues. If suture does not control the bleeding, 
a piece of the rectus muscle should be sutured 
over the bleeding points. The greater incidence 
of hemorrhage from the pyloric incision in pa- 
tients over 6 weeks of age has been an interesting 
observation in this series and will be considered 
in greater detail in a later paragraph. 

Peritonitis may result more often from an 
operative perforation of the duodenum than from 


TABLE I.—-SUMMARY OF CASES 


+ 


po 
| Mortality 





Years ae — Deaths per cent 
1915-1923 | 1-12 | 125 | 13 | 10.4 
“1923-1928 | 125-275 | 150, | 7.0 
1928-1931 | 275-425 | 150 | 3 | 2.0 


1From the Surgical and Medical Services of the Children’s Hospital and Infant’s Hospital, Boston, and the Departments of Surgery and 
Pediatrics, Harvard Medical School. 
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Chart. 1. Age at which hospitalization began. 


a break in aseptic technique. The greatest care 
is necessary in making the incision at the duo- 
denal end of the hypertrophied pylorus. It is here 
that the hypertrophied pylorus terminates ab- 
ruptly at the duodenum which is extremely thin. 
Perforation of the duodenum is easy but avoid- 
able. If perforated, the hole in the bowel wall 
should be closed at once with a silk stitch. In 
this series, the duodenum was perforated three 
times but in only one case was there a fatal 
peritonitis. Peritonitis may also be the result of 
operating near or through an infected field. In 
one case in this series there appeared to be a 
definite relation between an omphalitis and a 
later postoperative peritonitis. Peritonitis may 
also be a metastatic affair, the result of a bac- 
teriemia or septicemia, secondary to other foci 
of infection, usually an upper respiratory in- 
fection. In 2 cases in this series, a peritonitis 
occurred in poorly nourished infants from 16 to 
20 days after pyloromyotomy, despite the fact 
that vomiting had ceased. The peritonitis was 
undoubtedly a metastatic one. 

The lowered resistance and resulting diminished 
power of healing in these patients requires the 
most rigid asepsis and hemostasis, also the most 
meticulous care in approximating the abdominal 
incision layer by layer. Postoperative eviscera- 
tion following delayed healing, due to imperfect 
approximation, low grade infection, hematoma, 
or combination of any or all of these factors may 
occur. In this series, in 3 cases, the incision re- 
opened on the fifth to the seventh-day. There 
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were 2 deaths. Deaths due to operative perito- 
nitis, hemorrhage, evisceration are largely pre- 
ventable and in our series accounted for 6, or 22 
per cent of the total mortality. The remaining 
deaths were classified under such headings as 
malnutrition, “collapse,” and acute nutritional 
disturbance. The causative factor in a large 
majority of these cases was the patient’s under. 
nourished and dehydrated condition, and_ the 
inadequate measures taken to combat it, both 
before, during, and after the operation. Im 
portant as is the proper operative technique 
the adequate pre-operative and postoperativ: 
care is even of greater importance in reducin; 
the mortality rate. Seventy-eight per cent of ou 
total deaths were due to causes other than fault) 
operative technique. 

The steady decrease in our mortality rate ha 
been concomitant with a longer pre-operativ 
stay in the hospital. This longer pre-operativ 
stay is not inclusive of the period of observatio 
that certain cases received before diagnosis wa 
established. The longer pre-operative period rer 
resents the time spent in overcoming th 
dehydration of these patients. 


THE PRE-OPERATIVE CARE 


Pre-operative care must be based on reaso’ 
and not on any routine procedure. The operatio) 
is not an emergency. Where early diagnosis is 
made, much less in the way of pre-operative care 
is required. However, in the majority of these 
patients, vomiting has caused a loss in bod 
fluids and has caused a loss in blood chlorides, 
which may result in alkylosis. The starvation 
incidental to prolonged vomiting has caused a 
depletion of the glycogen reserve in the body 
with its resulting ketosis. 

Dehydration must be combated by salt solu- 
tion given by hypodermoclysis. This supplics 
fluid for the depleted body tissues and aids in 
the restoration of electrolytes lost by persistent 
vomiting. Intravenous administration of gluco:e 
solution while not providing directly for the lo-s 
of body fluids, does account for the removal if 
ketone acids, and promotes re-establishment f 
renal function. At this hospital it is usual to give 
10 per cent glucose solution intravenously, a’ d 
normal saline by hypodermoclysis. In the ¢*- 
tremely cachectic patients we give, in additic 1 
a blood transfusion, 10 cubic centimeters | 
pound of body weight. Blood transfusion is n 
found advisable in only about 5 per cent of | 
patients treated. Twenty-four to forty-eig 
hours is time well spent in combating dehyd 
tion before operation. 
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Next in importance is the prevention of loss 
f body heat. Exposure contributes proportion- 
tely more to operative shock than in older 
atients. The field of operation exposed, though 
ctually small, is proportionately a much greater 


urface area than in adults. The patient is 
laced on warm blankets beneath which some 
orm of heat may be constantly applied. The 
egs, arms, and chest should be wrapped in 
lannel bandages. 


POSTOPERATIVE CARE 


After operation the infant should be immedi- 
ately dried and redressed in warm coverings, and 
the body heat constantly maintained. The post- 
operative feedings by mouth cannot at first be 
sufficient to meet either the caloric or fluid needs, 
as the effects of dehydration may still be present. 
The following method has proved effective in 
our hands. 


2 hours following operation, 1 ounce of sterile water. 

2 hours later, 1 ounce of sterile water. 

2 hours later, 1 ounce of whey. Repeat at 2 hourly inter- 
vals for 3 feedings. 

2 hours later, % ounce of whey and % ounce of breast 
milk. 

Repeat for 3 more feedings. Then decrease whey by 1 
dram for each feeding and increase breast milk by 1 dram 
until whole breast milk is taken,—1 ounce. 

Breast milk is then increased by dram amounts each 
2 hours until such time as the patient is getting 114 ounces 
each feeding. The next procedure is to lengthen the inter- 
val and increase the amount, and finally to change to a 
modified milk formula if the mother’s milk is not available. 

(A suitable breast milk substitute is used from the start 
if breast milk is not obtainable.) 


This schedule of feeding by mouth does not 
meet either the caloric or fluid needs of the 
infant for the first few days. It is unwise in the 
usual case to attempt to meet them by feeding 
by mouth before the fifth day after operation. 
It is, therefore, necessary and most important, 
during this period, to supplement the oral intake 
of fluids by rectal taps, hypodermoclysis of salt 
solution, or the administration of intravenous 
glucose. The infant should receive and retain 
3 ounces of fluid per pound of body weight each 
24 hours, and the chloride and glucose require- 
ments of the individual patient must be met. In 
this series, 5 of the 27 deaths were attributable 
to faulty operative technique. This number 
should, of course, be still further reduced until 
the irreducible minimum be reached beyond 
which the human element cannot go. In the 
private practice of the staff the mortality is 
negligible. In a hospital series, the poor risks are 
always present and their number will decrease 
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only as a greater number of cases are recognized 
early and proper treatment instituted. But there 
is great need of recognizing that the poor opera- 
tive risks can be brought into much better 
condition to withstand surgery than was formerly 
the case. 

Our reduction in mortality from 10.2 per cent 
in 1915 to 1923, to 2 per cent in 1928 to 1931 was 
not entirely due to more skilled and experienced 
operators, but rather to better pre-operative and 
postoperative care. There was only one operative 
death in which the operator had had only small 
operative experience in these cases, death in this 
case being due to hemorrhage from the pylorus. 


ANASTHESIA 


Ether given by the open drop method seems to 
us the anesthetic of choice. Gas and oxygen; 
avertin, supplemented by gas and oxygen, or 
ether; all have their place. Novocain alone has 
not been used in this clinic for 4 or 5 years. It 
adds to the risk by prolonging the time of opera- 
tion and may interfere with healing of the wound. 
Ether was used in 98 per cent of the patients in 
this series. In no instance did death occur on 
the table, nor was there any postoperative com- 
plication that could be directly traced to this 
anesthetic. 

Of the 27 deaths in this series, 9, or 33% per 
cent, occurred in patients under 6 weeks of age. 
There were 294 cases, or 69 per cent of the series, 
in which operation was done before the patients 
were 6 weeks of age. This gives a mortality of 
3 per cent in the younger group. Eighteen deaths, 
or 66.6 per cent of the total mortality, occurred 
in the group of patients who were over 6 weeks 
of age. This gives a mortality of 13.7 per cent 
for the 131 cases in the older group. In addition 
to carrying a much higher mortality, this group 
also includes a large number of cases in which 
hemorrhage from the pyloric incision was greater 
in amount, and often required additional meas- 
ures for its control. 

In none of our cases was there any doubt as to 
the existence of a true hypertrophy of the pyloric 
fibers, but it was very noticeable that the older 
patients who had had a longer period of symp- 
tomatology did present a more vascular pyloric 
ring. A higher mortality in the older age group 
has been noted by other writers. It is our belief 
that the greater vascularity of the pyloric ring 
may be due to a superimposed element of pyloro- 
spasm which, although present to some degree in 
all cases, is increased as a result of prolonged 
symptomatology. When true hypertrophy of 
the pyloric ring is present, medical measures will 
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not effect as safe and as prompt a cure as pyloro- 
myotomy. The greater morbidity and mortality 
in this older group plus the fact that all of them 
had a true hypertrophic stenosis convinces us 
that early surgical treatment should be instituted, 
that it will carry less danger to the patient, and 
result in quicker relief of symptoms. 


RELIEF OF SYMPTOMS 


In practically all cases relief of symptoms has 
been prompt and lasting. We have been able to 
observe a sufficient number of cases over periods 
of 4 to 12 years to feel sure of this fact. In 2 
cases a secondary operation was done because of 
persistence of symptoms. One of these had been 
operated upon previously at another hospital. 
The findings at this second operation revealed 
that the section of the constricting fibers was not 
complete. Re-incision throughout the entire 
length of the pylorus resulted in cure. In the 
other case there was apparently an incomplete 
division of the pyloric fibers. Symptoms had 
persisted and secondary operation 6 weeks later 
was unsuccessful, the patient dying 4 days after 
operation following evisceration. We have been 
able to observe the pyloric ring in cases in which 
death from other causes occurred 2 months to 
7 years after pyloromyotomy. In all cases an 
apparently normal pylorus was present. 


SIGNS AND SYMPTOMS 


Chart I shows the age at which hospitalization 
began. Sixty-nine per cent were 6 weeks or 
younger with the peak at 4 weeks. The propor- 
tion of males to females was 84.7 per cent to 
15.3 per cent 

The five major signs and symptoms were: 

1. Failure to gain, in the absence of fever, or 
other signs of infection. 

2. Persistent vomiting of the projectile type, 
occurring shortly after feeding, the vomitus con- 
sisting of stomach contents, never bile stained. 

3. Visible gastric peristalsis moving from left 
to right. 

4. Scanty stools. 

5. A palpable pyloric tumor. 

Other signs and symptoms observed in many 
cases, and which confirm, rather than establish 
the diagnosis, are: (a) loss of fatty tissue, (b) 
dehydration, (c) ketosis (acetone breath and 
acetone in urine), (d) alkalosis (tendency toward 
hypertonicity and gastric tetany), (e) fullness of 
epigastrium (due to hypertrophy of stomach 
musculature and dilatation of the stomach), (f) 
flatness of hypogastrium (due to failure of food 
to pass through the pylorus), (g) diarrhoea. In 
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13 per cent of the case histories, diarrhoea was em- 
phasized to a greater extent than scanty stools 
(frequently inaccurately referred to as constipa- 
tion). The reason for the diarrhoea was usually 
obtained from careful study of the case history 
Multiple forms of cathartics and enemas hac 
been given to cure the patient of ‘constipation.’ 
In addition there may be the diarrhoea associate: 
with starvation, the stools being composed o 
intestinal secretions. 

The five major signs and symptoms have bee 
observed prior to operation in all of the last 20 
patients treated at the Children’s Hospital. h 
only 1 case was the diagnosis not confirmed a 
operation. 

The information from the barium meal roent 
genogram shows the amount of food that passe 
through the pylorus and the rapidity of emptyin 
of the stomach. It is possible to obtain this in 
formation, though not so promptly, by a stud 
of the amount of feces passed by rectum. Th 
presence of barium in the stomach at the tim 
of operation adds to the technical difficulties « 
operation. We now place less reliance on th 
shape of the stomach as shown by the roent 
genogram in making a diagnosis than formerly 
In the last 200 patients, the roentgenogram ha; 
been used in only 16 cases. 


ETIOLOGY 


We have no satisfactory theory as to the 
etiology of congenital hypertrophic stenosis of the 
pylorus. We found no evidence supporting the 
theory that injury to the central nervous system 
during birth, may be an etiological factor. We 
found no suggestive association between this 
disease and such conditions as megalo-ureter, or 
Hirschsprung’s disease. There is no racial pre- 
disposition to this disease. Vitamine deficiency in 
the diet is apparently not a causative factor 
in this disease. We found no proof for the theory 
that the condition occurs more often in the first 
born. The occurrence of these symptoms in the 
first born is not, in itself, of especial diagnostic 
significance. 

SUMMARY 

Analysis of the 425 cases establishes the safe y 
of surgical treatment of pyloric stenosis. Because 
the mortality and morbidity is greater in the a ‘e 
group of 6 weeks and over, who have had long »r 
duration of symptoms and treatment, we adv :¢ 
operation as soon as the diagnosis is establish« |. 
The shorter the period of symptomatology, t ¢ 
better is the operative risk. The safety of surgi: 1! 
treatment of pyloric stenosis is dependent on t ¢ 
close observance of many details. This includ: :: 
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1. Combating and overcoming the loss of body 
fluids before and after operation. The measures 
to be used are dependent on the degree of de- 
hydration; the degree of dehydration will be 
greater in cases having a longer duration of 
symptoms. 

2. Especial care in preventing loss of body heat 
before, during, and after operation. 

3. The greatest care in controlling hemorrhage 
at operation. Rigid asepsis and painstaking ap- 
proximation of the abdominal wound. 

4. Incision in the “bloodless” area of the 
pylorus, being sure that all constricting fibers are 
divided, but using especial care not to perforate 
the mucosa of the pylorus at the duodenal end. 
It is safer to use blunt dissection in completing 
the division and spreading of the serous and 
muscular coats. 

5. Hemorrhage from the pyloric incision not 
controlled by hot saline packs, must be controlled 
by suture with or without using a piece of 
rectus muscle. 
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6. The care during the first 4 or 5 days follow- 
ing operation must include the maintenance of 
the fluid requirements by methods supplementary 
to what can be administered by mouth. The 
caloric needs usually cannot be met for these first 
4 or 5 days following operation and it is unwise 
to attempt to do so. If the fluid requirements, 3 
ounces per pound of body weight, are met, the 
caloric intake is of minor importance during this 
short period. 

7. We believe that ether by open drop method 
is the best and safest anesthetic. 


CONCLUSION 


We believe that pyloromyotomy is the treat- 
ment of choice in congenital hypertrophic sten- 
osis of the pylorus. This surgical treatment can 
and should be made safe enough to warrant its 
use in all cases. We believe that pyloromyotomy 
should be advised when the diagnosis is estab- 
lished and that it offers safe, sure, prompt, and 
lasting relief of symptoms. 
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T present there are only two valuable 
methods of treating carcinoma: by opera- 
tion and by radiation therapy. All at- 

tempts at serological, pharmacological, or dietetic 
treatment have so far proved to be of no practical 
value and have resulted in failures. It is rather 
doubtful, therefore, whether with present facilities 
of investigation, better results can be expected 
in the near future. 

Of the two practical and valuable methods, 
the surgical treatment, at least as far as the 
gynecology is concerned, seems to have reached 
a point where no further improvement can be 
expected. Any changes in operative technique 
made in the last few years are simply modifica- 
tions of well known methods. The technique of 
applying radiation in carcinoma of the uterus 
seems almost to have reached a similar stage. It 
is true that in the last few years some modifica- 
tions have been made but it would seem that 
progress can be expected only from the physicists 
through the invention or discovery of new tubes 
and rays, for the radiologist now makes the best 
possible use of the instruments which have been 
given to him by the physicist. 

Early diagnosis and treatment are the only and 
the best means we have today of improving the 
results in the treatment of carcinoma. There is 
no doubt that early operation and the applica- 
tion of radiological measures before the wide 
extension of the cancer decidedly improves the 
prognosis. If the carcinoma is internal and there- 
fore cannot be seen, early diagnosis is difficult and 
probablygdepends upon some general reaction yet 
to be discovered, the presence of which may be 
revealed by examination of the blood, urine, 
serum, or skin. Of course, if diagnosis were thus 
possible it would still be very difficult to find the 
site of the tumor. At the present moment, in 
spite of the high standard attained in the study 
of cancer we are far from reaching this goal. 
Somewhat more favorable are the possibilities 
of detecting carcinoma of the epithelium in areas 
readily examined with the eye, as for instance the 
skin, mouth, penis, vagina, cervix. In any case 
the main thing is to be able to make diagnosis 
during the earliest stage; this can be done only if 
patient comes for consultation during this stage. 

The laboratory of our clinic, following the 
example of Wertheim Schottlaender and Ker- 


mauner, is making a most intensive study of 
carcinoma of the cervix and for some years we 
have been making extensive examinations in an 
effort to make a diagnosis in the early stage of 
carcinoma of the cervix. The first condition 
necessary in making such a diagnosis is to obtain 
data as to the appearance peculiar to the growth 
in the earliest stages. My first work, therefore, 
was devoted to discovering this information. The 
work was simplified by the fact that the area oi 
predilection for carcinoma of the cervix is the 
region near the external os. Thus I was very 
likely to find data in a systematic examination o! 
some 100 or 1000 uteri. As a matter of routine | 
have for several years examined under a mi- 
croscope cross sections of the cervix of each uterus 
removed at our clinic for any reason, for example 
fibroids, inflammatory tumors of the adnexa, 
inflammation of tubes, neoplasm of ovaries, etc 
I have thus succeeded in securing data as to the 
histological pictures presented in the early stages 
of the carcinoma of cervix. It must be clearly 
understood that these histological findings, which 
I can describe morphologically quite precisely, 
really represent the earliest stages of a carcinoma 
which, if not removed, would have developed into 
the more advanced type of carcinoma of cervix. 
This would be easy to prove, if the early cancer 
were a miniature of a developed carcinoma, just 
as a young mouse 3 weeks old is a miniature of 
an old one, consideration, of course, being given 
to the difference in size. The scientist as well as 
a person not familiar with science who has n 
knowledge about mice would conclude from mor 
phological similarity that the grown up mous 
develops from the young one. The evidence i: 
more difficult if the early stages are morphologi 
cally different from the final stage. There is n 
morphological similarity between a 10 day ol 
embryo of a mouse and a newborn mouse and th 
common sense upon which many biologists thin! 
they can rely is missing. Direct observation i 
not readily possible either, as we cannot observ: 
the embryo’s development into a mouse. Th: 
evidence that the embryo is the first link in th 
development of a newborn mouse can only b: 
secured through a series of microscopic picture 
to include the whole evolution with the inter 
mediate stages. These changes are not accessibl: 
under direct observation, but it is possible t 
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Fig. 


Fig. 1. Case No. 20237. A, Advanced solid carcinoma of the squamous epithelium 


of the cervix with an extended border layer. 


At the upper border of the section the 


carcinomatous border passes sharply into normal epithelium. The thin line here and 
in the following illustrations marks the superficial extension of carcinoma. ( X 20.) 
B, Transition of carcinoma and normal epithelium highly magnified. (50.) C, An- 
other marginal portion of the same carcinoma with characteristic sharp and sloping 
transition. (X15.) D, The same transition highly magnified. In the characteristic 
way the carcinoma appears further in the deep layers and the normal epithelium 


in the superficial layers. (X 50.) 


secure a complete series of slides showing intra- 
uterine development. This method, the founda- 
tion of embryological research can be applied as 
well to the development of carcinoma. The pre- 
vailing opinion as to carcinoma is based upon a 
study of carcinoma in the advanced stage at 
which time it has become superficially ulcerated 
and penetrates deep into the organs, and this 
picture has remained with us since before mi- 
croscopic research was known. The microscope, 


however, revealed further characteristics, namely 
atypism and polymorphism, in short the irregu- 
larity of cells: I am going to attempt to show that 
in the earliest stages of carcinoma the micro- 
scopic features mentioned are found instead of 
the older macroscopic characteristics. 

For didactic reasons I shall not begin with the 
smallest carcinoma but with the type of carci- 
noma which has been diagnosed clinically for many 
years and has been accepted as such; in other 











Fig. 2. Case No. 18610. A, Advanced solid carcinoma of 
the cervix, marginal part. Normal epithelium to both 
sides of the fornix. Between the carcinoma and the normal 
epithelium there is a small and short carcinomatous layer 
which is smaller than the normal epithelium and from 
which it is sharply separated. It forms characteristic 
blunt mushroom-like projections which do not grow 
deeply. (X18.) B, The short carcinomatous border layer 
with round epithelium projections and the sharp transi- 
tion in comparison to the normal epithelium highly 
magnified. (X37.) C, Carcinomatous epithelium from 
the border layer. (%475.) D, Carcinomatous epithelium 
from the downgrowth of a deeply penetrated carcinoma. 
The histological picture shows the absolute similarity to 
the carcinomatous layer in B. (475.) 


words, the carcinoma upon which our ideas of this 
growth have been founded. An examination of 
the region immediately surrounding a large 
carcinoma of the cervix reveals that in most of 
the cases the growth is separated from the normal 
epithelium by a small inflammatory zone free of 
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epithelium. Wherever the carcinoma penetrates 
from the surface into normal tissue there is present 
a narrow zone with inflammatory infiltrated con- 
nective tissue not covered with epithelium or 
with cancer. Although in a small percentage of 
cases the carcinoma is in direct junction with 
the surrounding normal epithelium (so that 
the normal epithelium does not project over the 
downgrowth) the carcinoma forms a surrounding 
superficial layer of about the same depth as the 
normal epithelium and, as I have always found, 
definitely marked off, as though the area had been 
outlined with a ruler. Schottlaender and Ker- 
mauner were the first to notice the superficial 
narrow layer. They called it the carcinomatous 
superficial layer. While they mention only a few 
cases, in my systematic examinations I have 
found a great number of cases presenting these car- 
cinomatous layers. When examining carefully I 
have also found that when in one spot carcinoma 
is marked off from normal tissue by a zone free of 
epithelium the growth is usually wholly sur- 
rounded by such a zone free of epithelium, and if 
there is a carcinomatous layer in one place the 
growth is always completely surrounded by such 
a carcinomatous layer. Obviously the kind of 
demarcation does not depend on local circum- 
stances but rather on the biological nature of the 
carcinoma and of the organism in which carci- 
noma develops. 

The question arises: Is this carcinomatous 
layer really a part of the carcinoma? On the 
basis of the characteristics of advanced carcinoma 
the answer must be in the negative, for the 
carcinomatous layer is neither superficially ul- 
cerated nor does it invade the deeper tissue. 
Neither does it meet a further requirement: the 
layer is definitely marked off from the connective 
tissue and does not show any tendency to pene- 
trate deeply neither by single cells nor by groups 
of cells. From the old and antiquated point of 
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Fig. 3. Diagram of the development of a carcinoma of 
the squamous epithelium of the cervix. A, Advanced down- 
growth, superficial ulceration, carcinomatous superficial 
layer. B, Downgrowth and superficial layer. C, Begin- 
ning downgrowth and superficial layer. D, Superficial 


view, carcinoma is diagnosed only when it pene- 
trates deeply and then the carcinomatous layer is 
separated from the carcinoma and is considered 
a surrounding region, not a carcinomatous zone. 
From the histological point of view, however, 
this hypothesis is altogether wrong, because the 
layer shows the characteristics of carcinoma— 
atypical and polymorphous cells and frequently 
plenty of mitotic figures. In addition there is no 
histological difference whatsoever in the area 
where the carcinomatous zone passes into the 
deeply penetrating carcinoma while there is a 
distinct histological difference at the point where 
the carcinomatous layer is marked off from the 
epithelium. We must of necessity therefore con- 
sider the carcinomatous layer as part of the 
carcinoma (Figs. 1, 2). In my systematic examina- 
tions I have found carcinomata in which the 
proportions of the downgrowth and the superficial 
carcinomatous layer were in inverse relationship 
to the usual proportion in advanced carcinomata 
in which the downgrowth is the paramount part 
while the carcinomatous layer is but a small area 
surrounding it. The amount of downgrowth is 
several hundred times as great as the superficial 
layers; in some of the smaller carcinomata how- 
ever, the proportion is reversed. The carcino- 
matous layer is larger and, in the slide, frequently 
covers half the cervix, occasionally extending to 
the fornix while the deeply penetrating parts con- 
sist of but a few, relatively small downgrowths 
showing only very shallow superficial ulceration. 
In the next type we find a somewhat smaller car- 
cinomatous layer with only 2 or 3 downgrowths at 
the external os, yet with no ulceration. In still 
a younger type there is but one small short down- 
growth and no superficial ulceration. In the last 
and youngest type are the cases which have only 
a carcinomatous layer and no deep penetration, 
downgrowth at the external os, or ulceration. 





layer only, which means change of superficial squamous 
epithelium next the external os into the carcinomatous 
type. The carcinoma begins to develop as shown in D and 
progresses as shown in C, B and A. 


The cases presenting the very small carci- 
nomatous layer with no deep penetration or 
ulceration formed part of the material for my 
histological examinations. A study was made of 
cases presenting all of the intermediate stages 
from the beginning penetration at the external 
os, the progressing downgrowth with ulceration 
at the external os, up to and including the large 
advanced carcinomata which completely infiltrate 
the collum and are superficially ulcerating crateri- 
form growths (Fig. 3). If the carcinomatous area 
bordering the carcinoma is recognized as carci- 
noma, and we are logically bound to accept this 
assumption as true, then from our study of the 
uninterrupted series the smallest carcinomatous 
layers with no downgrowth must be considered as 
carcinoma as well. That is a picture of the young- 
est stage of carcinoma that we are able to recog- 
nize at the present moment. These smallest of 
carcinomata which include the last cases in our 
histological collection are 2 to 3 millimeters in 
diameter, sections of epithelium at the external os, 
the epithelium, through changes in its cells to 
polymorphic and atypical types, becoming char- 
acteristic of the carcinomatous layer. 

In this early type there is no downgrowth or 


metastasis—two phases in the development of 
carcinoma. Downgrowth is bound to develop; 


sometimes it appears early, but sometimes it 
may not appear for months and years. The same 
is true as to the early and late appearance of 
metastases. It must be emphasized, however, 
that the presence of carcinoma is not synonymous 
with downgrowth—there is an early stage of 
carcinoma in which are present certain tissue 
changes characteristic of this stage of develop- 
ment, for instance the cell changes, the ap- 
pearance of atypical and polymorphic cells—but 
the growth has not begun to penetrate the 
deeper tissue. 





Fig. 4. Case No. 25628. A, Commencing carcinoma of 
squamous epithelium at the external os not penetrating 
deeply yet. The carcinoma appeared over the region of 
a healed cystic erosion. (X15.) B, Carcinomatous tissue 
from the layer highly magnified. (X 475.) 


The objection that the carcinomatous layer is 
not carcinoma because it does not penetrate 
deeply is equivalent to saying that the embryo 
of a mouse has not the characteristic features of 
a mouse because the embryo does not breathe 
through its lungs as a grownup mouse does. 
Breathing through the lungs is a _ postnatal 
characteristic of the mouse while the properties 
of a mouse are inherent in the embryo. 

The term “precancerous” for carcinomatous 
layers seems to carry two different meanings: 
some authors use the term “precancerous” to 
designate a growth which may become a carci- 
noma while others use the term in reference to a 
growth which is bound to become carcinoma. As 
long as the term “precancerous” has more than 
one meaning it should be avoided. The study of 
our uninterrupted series would indicate that a 
carcinomatous layer may represent two things: 
either the borderline of an advanced carcinoma— 
in which case it is senseless to call it anything 
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Fig. 5A. 


Fig. 5. Case No. 17296. A, Commencing carcinoma 
consisting of an extended superficial layer which has 
penetrated deeply in one place only. The deepest part lies 
1% millimeters from the surface. (5.) B, Carcinomatous 
layer highly magnified. (X67.) C, The region of deep 
penetration highly magnified. (X 50.) 


else but cancerous—or the early stage of car- 
cinoma which later on will penetrate deeply. In 
this case too it is better to use the term of “ young 
carcinoma” or “early stage of carcinoma,” in- 
stead of the ambiguous term “precancerous.” 
Our experience has demonstrated that the small- 
est carcinomatous layer without downgrowth will 
later, if allowed to grow, develop into a deeply 
penetrating carcinoma and eventually ulcerate 
superficially. We do not speak of a “prehuman” 
embryo but of a “human” embryo and I believe 
the same thing applies to cancer; there is a 
“carcinomatous” layer but not a ‘“ precancerous ” 
layer. 
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Fig. 6A. 

Fig. 6. Case No. 19704. A, Early commencing car- 
cinoma of the cervix consisting of a larger superficial layer 
and two small projections in the region of the external os. 
The section shows the characteristic carcinomatous super- 
ficial layer and its separation from the normal epithelium 


The histological characteristic of this carci- 
nomatous layer has already been mentioned: 
polymorphic and atypical cells, especially as re- 
gards the nuclei. Large nuclei may be surrounded 
by small ones, dark nuclei may be next to light 
nuclei, and occasionally giant cells may be found 
with several nuclei in one cell. The great number 
of nuclei is extraordinary, there being more nuclei 
than in the healthy epithelium. The regular 
order, as seen in normal epithelium, is absent. 
In healthy epithelium the number of nuclei 
diminishes centrifugally from basal layer to the 
surface, until in the superficial layers only a few, 
shrunken nuclei lying in large cell alveoli, are 
found. In the presence of a carcinomatous layer, 
however, we find on the surface a great number of 
dark nuclei lying close to one another. The basal 
layer is sharply demarcated against the under- 





Fig. 7A. 


_ Fig. 7. Case No. 27790. A, Pro- 
jection from a hornified carcinoma of 


the cervix of high maturity. (X4o.) layer. (X 240.) 
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Fig. 6B. 


B, A projection in high magnifica- 
tion with distinctly demarcated basal 





Fig. 6C. 


to the right. (X20.) B, Two small projections dip deeply 
into the region of the external os with strong inflammatory 
infiltration of the surrounding tissue. (X4o0.) C, Tissue 
from the carcinomatous layer highly magnified. Atypical 
mitotic figures, atypical nuclei. (X 475.) 


lying connective tissue and never shows project- 
ing single cells or groups of cells. This is no 
counterevidence against the carcinomatous char- 
acter of the epithelium. In advanced carcinomata 
of great maturity the projections in the depth of 
tissue with sharply defined basal cell layer are 
regularly seen (Fig. 7). The division and sepa- 
ration into basal layer, prickle-cell layer, super- 
ficial vesicular, parakeratotic layer are abolished. 
Occasionally, however, we can still find remnants 
of the former epithelial differentiation in carcino- 
matous epithelium. Just as there are hornifying 
carcinomata of the skin, and the ability of the 
normal skin to become horny is still preserved, 
and just as there are carcinomata of the mucous 
membrane and the function of the normal gland 
is preserved (the pathologist calls them carcino- 
mata of very advanced maturity or of great dif- 





Case No. 27484. Normal 


Fig. 8. 
vacuolized epithelium containing gly- 


cogen, from a scraping. (X57.) 














Fig. oA. 


Fig. 9. Case No. 27027. A, Commencing carcinoma of 
the squamous epithelium of the cervix which led to an 
inoperable reappearance in spite of a hysterectomy. The 
carcinoma consists of a small superficial layer with only 
little downgrowth along the cervical glands in the cervical 
canal. In spite of an operation the tumor reappeared and 
was inoperable. (X>5.) B, Transition in respect to normal 
epithelium, highly magnified. (X57.) C, The carcino- 
matous layer highly magnified. (X15.) D, Beginning of 
the deep penetration along the cervical glands, highly 
magnified. (X6o0.) 


ferentiation), there are also carcinomatous layers 
still showing a distinct basal or parakeratotic 
layers on the surface, certain rests of differentia- 
tion. Such remnants of potency of differentiation 
do not contra-indicate the carcinomatous nature 
of the layer. The demarcation between the 
carcinomatous layer and the normal epithelium 
is always distinct, so that it is possible to indicate 
the exact point to which the carcinoma reaches 
and where the normal tissue commences. Areas 
of transition are nowhere to be found, nor are 
there transitory cells; in contradiction to this fact 
are the hornifying carcinomata of the vulva and 
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of the skin in which there is no distinct demarca- 
tion between carcinomatous and normal tissue, 
obviously on account of the great maturity of 
tissue. Occasionally we can see within the normal 
tissue near the borderline single dark cells which, 
from a morphological standpoint, are character- 
istic of carcinomata. The line of demarcation is 
always oblique and always proceeds so that, in 
the basal part of the growth, it reaches farther 
than the normal epithelium does on the surface, 
ie., the carcinomatous layer is wider at the base 
than on the surface. A further characteristic of 
carcinomatous epithelium is that the superficial 
layer, which in normal epithelium consists of 
large vesicular light cells with small shrunken 
nuclei or rests of nuclei, is missing. This super- 
ficial layer, which is typical in the epithelium of 
the cervix—normally the epithelium of the cervix 
does not show parakeratosis—is filled with gly- 
cogen as proved by staining (Fig. 8). As Schaffer 
pointed out the squamous epithelium undergoing 
differentiation may be transformed into horn or 
it may gather glycogen. In the epithelium of the 
cervix the latter property is characteristic, and 
the glycogen disappears when the epithelium 
becomes a carcinomatous layer. This is true not 
only for the superficial layer of the epithelium of 
the cervix; downgrowths and extension of epithe- 
lium too are free of glycogen. This glycogen\is not 
soluble in water. It is called glycogen of the epi- 
thelium and should not be mistaken for the gly- 
cogen of the liver and muscles which glycogen is 
soluble in water. The insoluble glycogen of the 
epithelium can be stained according to Best on 
slides, which have been washed in running water 
for hours. Occasionally, soluble glycogen is found 
in carcinomata of the collum characterized histo- 
logically by large light vesicular cells. Lahm, 
Babes and Lazarescu-Pantzu have described such 
cases, which are rare and in which the glycogen is 
very different from the cervical epithelial glycogen. 


























SCHILLER: EARLY DIAGNOSIS OF 


CARCINOMA OF THE CERVIX 


Fig. 10D. 


Fig. 10E. 


Fig. 10. Case No. 27573. A, Cervix as it is seen through a speculum. B, After paint- 


ing with Lugol’s solution: 


The normal epithelium was stained a dark mahogany 


brown color, around the erosion an unstained uneven zone was seen which after 


hysterectomy and histological examination proved to be carcinoma. 


C, Scraping 


showed: Carcinomatous polymorphic epithelium. (X57.) D, Beginning downgrowth 


inside of cervical canal. ( X60.) 


E, Section through}the cervix: In consequence of 


shrinkage caused by fixation in formalin the carcinoma appears retracted in the 


cervical canal. (Xo.8.) 


A further evidence’ that the carcinomatous 
layers are actually carcinomata is to be seen in 
similar diagnoses in the skin. To Bowen belongs 
the credit of discovering and describing such 
findings in relation to the skin. He was the first 
to notice the changes in the epithelium which are 
characterized by polymorphic and atypical cells, 
great numbers of cells and nuclei, and the clump- 





ing cells without downgrowth. Because he found 
no downgrowths Bowen described the cases as 
being specific precancerous and so the condition 
became known as Bowen’s precancerous derma- 
tosis. Subsequent controls confirmed Bowen’s 


diagnoses. After prolonged observation, however, 
Bowen found that downgrowth began to develop, 
i.e., the dermatosis became a true carcinoma of 





Fig. 11A. Fig. 


Fig. 11. Case No. 27703. A, Scraping of the iodine 
negative area: A typical polymorphic epithelium with 
downgrowing projection which was diagnosed as car- 
cinoma. (X67.) B, A beginning carcinoma of squamous 
epithelium at the external os. On the left is shown the 
inflammatory infiltration of the cervical tissue, on the 


the skin. This transition took place after a few 
months, in some cases after a few years, so that the 
hypothesis was accepted that Bowen’s dermatosis 
was only a special form of carcinoma of the skin 
different from the other forms only in the extraor- 
dinarily long interval between development on 
the surface and in the deeper tissue; it was the 
Dutch dermatologist Caroll who laid down that 
idea most precisely. Bowen’s dermatésis, that is, 
the form of carcinoma of the skin distovered by 
Bowen, commences its growth as a superficial 
layer but does not affect the deeper tissues. It 
refutes, too, as do our diagnoses as to the cervix, 
Ribbert’s theory that carcinoma originating from 
epithelium misplaced in the deep, initiates in the 
deep. Histologically and cytologically Bowen’s 
dermatosis corresponds with our diagnoses of 
the cervix. 

A further evidence that these smallest carci- 
nomata really are carcinomata is to be found in 
the fortunately rare clinical failures. A report of 
a characteristic case of this kind follows: 

A woman, aged 46 years, was operated upon on account 
of tumors of the adnexa, and a hysterectomy was done. 
The cervix seemed quite smooth, showed no suspicion of 
cancer and macroscopic examination showed no erosion. 
I must add that this patient was examined and operated 
on in 1927 at which time we had formulated no special 
method for the early diagnosis of carcinoma of the cervix 
and had not attained sufficient experience to determine 
the histological aspect of the early stages. After systematic 
examination of the cervix a typical polymorphic celled, 
carcinomatous layer was discovered, with distinct demar- 
cation, and free from glycogen. Within the cervical canal 
two small areas were noted in which the growth had begun 
to penetrate the deeper tissue. The wound healed by first 
intention and the patient was dismissed from the hospital 
after she had been given a short course of treatment for 
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11B. Fig. 11C. 


right in the upper corner of the section a carcinomatous 
layer with a sharply defined demarcation. Two super- 
ficially placed projections are seen below the sharp border. 
The larger one has a triangular form with a space in the 
center. (X15.) C, The transition strongly magnified. 
(X 57.) 


slight bladder trouble. She was free from complications 
for a long time, but after 4 years she returned to our clinic 
with the typical neuralgic pains in both legs and a carci- 
noma, almost the size of a fist, located in the small pelvis 
which could be easily palpated. In spite of total extir- 
pation there probably was already formed a very small me- 
tastatic growth which caused the reappearance. Had we 
been able to diagnose carcinoma with certainty 4 years 
previously, the parametria would have been removed as 
well by Wertheim’s method and the patient would have 
been given strong radiation after-treatment. 

This case is strong evidence of the necessity for 
recognizing that the carcinomatous layer is carci- 
noma in an early stage. With our knowledge today 
of the appearance of an early stage carcinoma 
such a catastrophe could not occur (Fig. 9). 

After we had succeeded in determining to our 
satisfaction what the appearance of earliest 
stages of carcinoma were like the question 
naturally arose as to how the earliest stages could 
be recognized clinically. By most careful com- 
parison of the appearance of the macroscopic 
operative specimens with the appearance through 
the speculum it was found that to the naked eye 
these smallest carcinomata resembled small, 
white, opaque, dull, sometimes also slightly 
wrinkled, spots in the smooth white transparent 
epithelium of the cervix. That is exactly what 
has been described years ago by the French and 
English authors as “leucoplakia” and to which 
in more recent years Franqué and his pupil 
Hinselmann were the first to draw our attention. 
By comparing histologically numerous specimens 
of leucoplakia I was able to state that the great 
majority were carcinomatous layers but that 
there were instances in which while the patches 
appeared in the speculum examination as typical 
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Fig. 12. 

Fig. 12. Case No. 24186. Scrap- 
ing: Real hyperkeratotic leucoplakia 
in prolapse. (X67.) 


luetic leucoplakia 
keratosis. (X 60.) 


leucoplakia yet histologically they were only 
areas of hyperkeratosis. Such hyperkeratotic 
areas may originate either in the presence of 
prolapse when the epithelium is exposed to the 
drying influence of the air or in the presence of 
secondary syphilis. With the naked eye it is not 
possible to differentiate between carcinomatous 
leucoplakia and hyperkeratotic leucoplakia. With 
Hinselmann’s colposcope by which the field can 
be strongly magnified and with which it is pos- 
sible to examine the cervix precisely, several 
interesting morphological details regarding leu- 
coplakias may be discovered, but the instrument 
does not make it possible to distinguish with 
certainty between carcinomatous leucoplakia and 
hyperkeratotic leucoplakia. This differentiation 
can be made only by histological examination. 

The clinical diagnosis of leucoplakia is some- 
times made difficult because the affected area is 
so small that it cannot be easily seen with the 
naked eye. The colposcope, however, often 
shows such areas more distinctly but as the 
colposcopic field of vision is relatively small, it is 
therefore necessary to examine carefully the whole 
cervix from the external os to the fornix in order 
to find such leucoplakic areas. An examination of 
this kind requires skill and time. In a crowded 
out-patient department it is hardly possible to 
examine a cervix for such minute detail and it 
is no doubt true that often cervices which appear 
to the naked eye as healthy, smooth, and un- 
suspicious, really harbor small incipient car- 
cinomata. 

Some method had to be found to locate the 
suspicious spots more easily and quickly. I dis- 
covered this method: vital staining with Lugol’s 
solution. A startling revelation was made—the 
‘act mentioned that normal epithelium of the 
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Fig. 13. Case No. 23875. 








Fig. 14. 
Typical Case No. 27318. 
with real hyper- 


Fig. 14. 


Hyper- 
keratotic leucoplakia in leukemia. 


cervix contains in its superficial layers glycogen 
yet no carcinomatous epithelium. This glycogen 
may be stained on the slide with Best’s carmine 
and on the living patient with iodine potassium 
iodide solution. When the normal cervix is painted 
with ordinary Lugol’s solution (iodine, 1; potas- 
sium iodide, 2; water, 300) the epithelium acquires 
in about half to one minute a mahogany brown 
color. However, in the areas in which some 
pathological process is present no brown staining 
takes place and the epithelium remains white 
and unstainéd. Thus, diseased spots in the epi- 
thelium, which escape the naked eye altogether 
and which can be found only by systematic and 
painstaking examination of the cervix with the 
colposcope are made visible in about a minute’s 
time (Fig. 10). The technique used in painting 
the cervix is as follows: A cervical speculum is 
placed in the vagina and out of a small cup with 
a long spout about 10 to 15 cubic centimeters of 
Lugol’s solution is poured and spread with a 
tampon over the cervix and left in the vagina for 
about a minute. The iodine solution is then 
sucked off with a tampon, the cervix and vagina 
are cleaned of the excess liquid, and gently wiped. 
It is very necessary that the solution should 
moisten the entire cervix and that no fold should 
prevent the entrance of the liquid as that might 
cause wrong diagnoses. If the epithelium shows 
an unstained spot we must be suspicious of cancer 
and the tissue here must be examined histologi- 
cally. Asa rule the presence of white, unstained 
epithelial spots which are free from glycogen may 
indicate four possibilities: 

1. The presence of carcinomatous layers or 
incipient carcinomata (Fig. 11). 

2. The presence of hyperkeratosis, a result of 
prolapse or descensus vagine (Fig. 12). 
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3. The presence of hyperkeratosis, a conse- 
quence of luetic infection (Fig. 13). 

4. The desquamation of the upper layers of 
glycogenous epithelium which may have been 
caused by the touching of the cervix with sharp 
instruments or by the rough insertion of the 
speculum. Such traumatic desquamations are 
easily to be diagnosed by their form, as they re- 
semble narrow sharp and straight line scratches." 

The decision as to the group in the terminology 
mentioned in which the unstained spots of the 
epithelium belong can be made with certainty 
only by microscopical examination. Colposcopic 
examination alone does not give sufficient evi- 
dence in all cases. To obtain material for the 
histological examination we do not use the V- 
shaped exploratory excision because the changes 
concern only the superficial epithelium and there 
is no need to make an excision into the deeper 
tissues. It is sufficient to scrape off a small piece 
of epithelium with a small spoon; often we may 
loosen the epithelium with the spoon and with a 
tissue forceps pull off a thin film. The advantage 
of this method is that it is necessary neither to 
proceed surgically nor to suture the wound made 
by excision. In our experience, skilfully removed 
pieces of epithelium are completely replaced by 
nature in 2 or 3 days and evidence of removal 
cannot be found. 

Painting with iodine is of value in locating the 
newgrowth as long as it is in the stage of a 
carcinomatous layer. As soon as the growth 
ulcerates, the surface nearly always being ne- 
crotic stains brown with iodine and the method 
is therefore not helpful. On the other hand, 
ulcerated carcinomata are generally larger and 
more extensive and are therefore easily visible. 
In addition they are surrounded eventually by a 
line of demarcation of carcinomatous epithelium 
—a white superficial stripe around the ulceration. 
When a scraping is removed for diagnosis the 
white stripe should be scratched off and not the 
ulcerated part or the normal brown epithelium. 
The simple erosion is covered on the surface with 
inflamed connective tissue but later, during the 
first stage of healing, is covered with cylindrical 
epithelium. In both instances the erosion to the 
naked eye has a more or less dark red, dull velvety 
color. It becomes only slightly stained with 
iodine solution. It cannot be mistaken for the 
white superficial carcinomatous layers. The tissue 
for diagnosis, as already mentioned, should be 
taken from the white layers but never from within 
the dark red, eroded, or ulcerated parts. 


‘A few months ago we found a hyperkeratotic leucoplakia in a case 
of leukemia, which is a very rare incidence or coincidence (Fig. 14). 








In our clinic we use the same method to de- 
termine the extent of farther advanced car- 
cinomata. It has been found that advanced 
carcinomata are surrounded by carcinomatous 
layers, the width of a finger, which are totally 
invisible to the naked eye. If when removing the 
carcinoma within the carcinomatous layer the 
operator fails to remove completely the carcino 
matous layer itself, a recurrence is inevitable. | 
examined the postoperative specimens of a series 
of carcinomata apparently radically operate: 
upon but which in spite of radial extirpation hac 
reappeared. It was apparent that these carcino 
mata were surrounded by carcinomatous layer 
the greatest part of which had not been removed 
This mistake can be avoided if the region of th 
carcinoma is painted with Lugol’s solution befor: 
the operation, and if the operator observe 
strictly the limits of stained tissue, so that hi 
removes al! growth within the brown zone but b: 
no means within the white carcinomatous area. 
A further advantage of this method is that i 
is easy and does not require expensive instru 
ments; in fact, no special instruments are needec 
and no special ability or technical training i: 
required. It is not troublesome for the doctor o 
painful for the patient. Furthermore Lugol’: 
solution is not expensive and the examinatio1 
takes only 2 to 3 minutes—specular examinatio: 
is prolonged by 2 or 3 minutes. It makes possibl: 
the diagnosis of a carcinoma of the cervix in it 
very first stage—a factor of much importance i! 
securing absolute healing. 
The histological diagnosis is made from th: 


characteristic polymorphic and atypical cells o/ 
the epithelium. Up to the present time we have 


not known of a characteristic of carcinoma which 
would enable us unmistakably to diagnose it. 
We cannot be more exact in our definition o/ 
polymorphic and atypical tissue; the ability to 
recognize it is merely a matter of training ani 
experience as are many other things in medicine 
In medicine many diagnoses are made which can 
not be supported by measurements, figures, or b: 
an objective criterion as the evidence of parasite 

The internist diagnoses penumonia because h» 
finds dullness on percussion of the chest but he 
does not attempt to measure or try to represe! 

the pneumonia in an objective form. He is ab’: 
to diagnose it because of his medical experien: ° 
and knowledge. Just as the experienced interni 

diagnoses pneumonia so we are able, throug : 
experience and study, to diagnose a carcinom: 

Anyone who has seen a large number of cases « 

early carcinoma will have no difficulty in dia; 

nosing the condition; experience in a number < ° 
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ases is the important factor in gaining knowl- 
dge—after the diagnosis has been made in 10 
ases less difficulty will be experienced with the 
leventh and succeeding cases. 

I consider the knowledge gained from accumu- 
ated clinical experience of great importance. We 
1ave kept on file in our clinic each histological 
pecimen, whether positive or negative, and have 
-ept in touch with each patient. As a result we 
iave in our histological museum many hundreds 
f slides on which the diagnoses are insured and 
iave been proved by clinical after-examinations 
ind controls. 

When an incipient carcinoma of the cervix is 
revealed by our method of painting with iodine 
we proceed at once to operate. In our clinic 
radiation is not used as a routine treatment in 

operable cases. If the patient is an elderly woman 
near or past the climacteric, we prefer to do a 
panhysterectomy rather than to use any other 
method. Only in young women who have tiny 
incipient carcinomata do we eventually use the 
method of amputation of the cervix, and we try to 
remove as much as possible of the cervical canal. 
The amputated cervix is cut in serial sections 
which are carefully examined to define the exten- 
sion of the carcinomatous layer. If the examina- 
tion shows that the removal was done at one place 
inside the carcinomatous layer, i.e., that the 
carcinoma was not completely and radically re- 
moved, then we proceed to extirpate the uterus 
and remove at the same time a part of the vagina. 
We do not consider it wise to do a mere excision 
of the carcinoma for the following reason: in- 
cipient carcinomata frequently extend high up 
into the cervical canal—even when the superficial 
examination shows outside the external os only a 
small carcinomatous area of a few millimeters in 
length and breadth, the histological examination 
may reveal deeper, high up in the cervical canal, a 
continuation of the typical carcinomatous epithe- 
lium. Mere excision therefore does not remove 
these parts and the reappearance of the tumor 
would most certainly follow. 

Of course we cannot expect from a method more 
than it is worth. All circumstances considered 
some methods have been criticized because of 
failures when in reality the method was not ap- 
plicable and good results could not be expected 
from its use. Iodine painting is a diagnostic 
method only in the sense that it draws attention 
to the pathological area; it does not, however, 
indicate the nature of the pathological process. 
The pathological diagnosis can be made only upon 
histological examination. It is true that the 
experienced surgeon will frequently be able to 
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distinguish from the shape and the borderline 
of the white spots whether it is a case of car- 
cinoma or only of hyperkeratosis. Painting with 
iodine proves only that the epithelium of the 
cervix is normal everywhere where it takes on 
the brown color; it does not prove that below the 
epithelium no carcinoma may be present. A 
carcinoma which begins in the cervical canal, 
infiltrates the connective tissue, and undermines 
the epithelium without reaching the surface 
cannot be diagnosed with the method of paint- 
ing with iodine. As a general rule the deep seated 
carcinoma is extraordinarily rare; according to 
our experience the majority of cancers begin at 
the external os, or outside close to the external 
os. It is true also that carcinomata which fill up 
the cervical canal and infiltrate the cervix com- 
pletely, almost always have small superficial 
proliferations which cover the surface outside the 
external os and when these are painted with 
iodine the presence of carcinoma is revealed. A 
very interesting case of this sort has been de- 
scribed by Preissecker. 

A patient, 42 years of age, had a hazelnut sized car- 
cinoma of the cervical canal. The carcinoma extruded in 
a tongue shaped proliferation of hardly 2 millimeters in 
length from the external os. The remaining part of the 
carcinomatous tissue was hidden in the cervical canal and 
in the wall of the cervix. Through the small proliferation 
the carcinoma was discovered with the help of iodine 
painting and colposcopic examination and the patient was 
urged to have an operation. 

In case there is suspicion that a patient has 
carcinoma and the iodine painting test has 
proved to be negative, the carcinoma must be 
searched for in the subjacent parts of tissue by 
curettage of the cervical canal or by an excision 
of cervical mucous membrane of the external os. 
It would be altogether wrong to dismiss the 
patient without thorough examination. The diag- 
nosis is made easier if the distinct demarcation is 
visible in the scraping, as will be found occasion- 
ally. It is recommended that the scraped off epi- 
thelium be submitted to glycogen staining, 
according to the Best method. The presence of 
large, typical vesicular, superficial layers of cells 
with an abundance of glycogen is positive 
evidence against carcinoma. 

Several years ago the examination of the cervix 
by iodine painting was introduced in our clinic; 
in the last 2% years it has been used systemati- 
cally. During this time 553 scrapings were made, 
of which 140 were positive. Of course, there are 
among the positive cases a great number of 
scrapings from advanced carcinomata to verify 
the diagnosis and to verify the presence of the line 
of demarcation between the normal and the 





carcinomatous layer. Forty-five patients with 
carcinomata were operated upon after positive 
diagnoses were made from scrapings. The total 
number of carcinoma operations during the same 
period of time was go, and 1g of these were early 
carcinomata and operation was done upon the 
strength of the positive findings from examina- 
tion of the scrapings. Six incipient carcinomata 
were found after routine histological examinations 
of tissue from patients who had been operated 
upon for other reasons; e.g., fibroids and other 
conditions. Of these 6 cases, not a single one had 
been examined by the iodine painting method or 
from the scrapings. For this reason they should 
not be included among failures of the iodine paint- 
ing method. Our method is not used in certain 
cases, for instance, in those in which the cervix 
does not reveal a suspicion of cancer by speculum 
examination and the patient has been slated for 
total hysterectomy the next morning. In such 
cases, if a carcinoma should be found later, the 
necessary treatment of hysterectomy has already 
been performed. 

Errors may creep in but it is a fact that the 
number of cases in which minute carcinomata are 
not discovered has become smaller: 4 years ago 
they were 3 per cent while today they are only 
6 in 425 cases of hysterectomy, that is 1.41 per 
cent. In the 19 cases in which an early diagnosis 
was made and the patients operated upon, clini- 
cal examinations revealed no suspicion of cancer. 
It is remarkable that of these 19 women 8, that is 
42 per cent, were less than 40 years of age. On 
the basis of the fact that with early diagnosis and 
immediate operation in minute, beginning car- 
cinomata we have raised the percentage of com- 
plete cures to 90 or g5 per cent. I believe that 
it will be possible essentially to improve results in 
general in regard to carcinoma of the cervix. The 
method of iodine painting is easy and cheap; a 
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doctor could examine 12 to 15 women with ease 

in an hour’s time, or in a forenoon, § hours, 75 

women. It should be considered a matter of 

course and it should be our duty to examine for 
incipient carcinoma each patient coming to us 
for treatment. It is a fact that in early carcinoma 
there is no subjective symptom which would 
force a woman to interview her doctor but we 
have found through our own experience that if 
patients are forced to see us because of other 
troubles, such as fibroids, affection of the tubes, 
discharge, etc., it is only through routine and 
thorough examination that the cancer is in- 
cidentally discovered. We still have today pa- 
tients who interview the practitioner and seek 
treatment at hospitals because of some gyne- 
cological condition and who upon examination 
are found to be harboring an early carcinoma oi 
the reproductive organs. This condition could 
be remedied if every woman would have system- 
atically twice or three times a year a routine 

Lugol’s test. It would then be possible to locate « 

carcinoma of the cervix in its earliest stages and 

treatment could immediately be instituted that 
would raise the percentage of complete healing 
to 95 or 100 per cent, especially with the improve- 

ment of postoperative X-ray treatment. Such a 

routine examination would not involve great ex- 

pense and would not require especially instructed 
men. 
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RESULTS OBTAINED IN Firty-Two CASES OF FRACTURE OF Boru BONEs OF THE LEG! 


MERRILL K. LINDSAY, M.D., F.A.C.S., AND RAYMOND M. McKEOWN, M.D., New Haven, CONNECTICUT 


\RACTURES of both bones of the leg in its 
lower two thirds are observed with greater 
frequency as traffic accidents increase and, 

although the difficulties involved in the treatment 
of these cases have been met with varying degrees 
of success, still they remain a problem, requiring 
careful attention to detail in their management. 
For the past 5 years, Steinmann pin skeletal trac- 
tion, followed by suitable plaster splints, has been 
used in this clinic in the treatment of compound 
and comminuted fractures of the distal portion of 
both tibia and fibula with very satisfactory 
results. It is our purpose to report 39 cases so 
treated with a brief consideration of the method 
itself, and the results obtained. 

Dyas states that the Steinmann pin should not 
be credited to Steinmann, but rather to the hooks 
that Malgaigne used. Steinmann is believed to 
have used these prior to his use of a pin, while 
Heincke later added the blades and handles. Up 
to the present time, there can be no doubt that the 
pin has been used with reluctance, and that still 
there exists a widespread belief that the procedure 
is not without considerable danger. Farr for one 
states that skeletal traction possesses inherent 
danger, and that necrosis and infection are to be 
guarded against especially. Estes is of the opinion 
that plating is to be preferred to skeletal traction 
until such time as additional statistics show skele- 
tal traction to be of more value than he thinks. 
In support of his contention he quotes from Sher- 
man, Wagner, Auvray, and Eliason. Hitzrot 
says that pin skeletal traction, no doubt, has its 
proper place, but that he prefers to use open 
operative reduction in the treatment of fractures 
of both bones of the leg, while Wilson on the con- 
trary differs from Hitzrot in that he believes 
skeletal traction in fractures of this type to be 
preferable to open operation. In addition, Wilson 
recognizes a well established fact that skin trac- 
tion is usually out of the question, due to insuffi- 
cient skin surface availdble. Scudder in his paper 
on the treatment of recent fractures of the long 
bones by operation, would try in all doubtful 
cases the non-operative method first, and holds 
that the honest use of skeletal traction will di- 
minish the number of cases in which primary 
operation is required. From the difference of 
opinion available and the results seen in cases of 
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fractures of both bones of the leg, not treated with 
skeletal traction, we can agree readily with the 
statement attributed to Sir Robert Jones that 
“Tf I were asked which fracture was the most 
difficult to reduce in the lower limb, I should say 
fracture of the tibia and fibula in the lower third.” 

From January, 1927, to September, 1931, we 
have treated 52 cases of fracture of both bones of 
the leg with Steinmann pin skeletal traction, of 
which we have satisfactory records of 39 (Table I). 


TABLE I.—FIFTY-TWO CASES OF FRACTURE OF 
BOTH BONES OF THE LEG 
1 to 39 Reported in detail in this paper, one case (No. 33- 


34) having fracture of both bones of both legs. 
40 Record incomplete; union, however, apparently 
satisfactory. 
4t Record incomplete; union, however, apparently 


satisfactory. 

42 Record incomplete; union, however, apparently 
satisfactory. 

43 Record incomplete; union, however, apparently 
satisfactory. 


44 Record incomplete; case transferred elsewhere 
and roentgenograms not completed. 

45 Record incomplete; unable to follow up patient 
after discharge. 

46 Record incomplete; unable to follow up patient 
after discharge. 

47 Record incomplete; roentgenograms incomplete. 

48 Record incomplete; discharged against advice. 

49 Record incomplete; roentgenograms incomplete. 

50 Record incomplete; roentgenograms incomplete. 

51 Record incomplete; roentgenograms incomplete. 

52 Gas gangrene developed at fracture wound and 
mid-thigh amputation carried out. 


In no case have we had either perceptible ne- 
crosis or osteomyelitis of the calcaneus through 
which the pin was inserted, while in all of the 39 
cases we are reporting in detail at this time we 
have obtained satisfactory alignment without 
appreciable shortening. Functional union par- 
ticularly has been satisfactory throughout. The 
procedure is not difficult, and with the usual hos- 
pital equipment, it is undertaken with ease, if a 
few simple principles are observed. A brief de- 
scription of our technique is desirable to facilitate 
a more thorough interpretation of our results. 


PROCEDURE 


The point of introduction of the Steinmann pin 
into, and through, the calcaneus is of fundamental 
importance. The blood vessels and tendons about 
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Fig. 1. Traction calipers and Thomas splint in place. 


the ankle must be uninjured by the pin, and the 
joint surfaces must be avoided. In addition, the 
line of traction sought for is directly in the long 
axis of the leg, and this is best secured with the 
foot in a neutral position and right angle dorsi- 
flexion. A point which meets these requirements 
is found 1 centimeter posterior and distal to the 
trochlear process of the calcaneus. The procedure 
of applying the pin in our cases was as follows: 

The patient was anesthetized as the nature of 
the case indicated. If co-operative, we frequently 
used a local anesthesia. The preparation of the 
skin consisted of the application of benzine, ether, 
and tincture of iodine, the iodine being removed 
by sponging with alcohol. The extremity was 





Fig. 2. Patient in bed, traction applied; Balkan frame suspending leg and bed 


elevated at foot. 





Fig. 3. Plaster boot in position. 


supported with the foot in a neutral position and 
right angle dorsiflexion and the trochlear process 
of the calcaneus was located. Using this as a land 
mark, we made a skin incision in the long axis of 
the limb, 1 centimeter long, to center over a point 
1 centimeter distal and posterior to the trochlear 
process. Before incision, the skin was drawn 
slightly toward the external malleolus in order 
that most of the incision would be distal to the 
point selected for inserting the pin, when the skin 
was subsequently released. In this manner, no 
tension in the skin resulted when the traction was 
applied later to the pin. With the aid of a hand 
drill or brace, the pin then was driven through 
the calcaneus at a right angle to the long axis of 
the tibia, as well as at a right angle to the long 
axis of the foot, until it could be felt beneath the 
skin on the medial aspect of the calcaneus. At 
this time, a second skin incision was made where 
indicated, to permit the pin to pass through. The 
traction calipers were attached to the projecting 
ends of the pin, and the traction rope temporarily 
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Fig. 4. Delbet splint. 
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AP XR bel LAT XR38486 APT xR 31522 LAT XR Bi§22 AP 
SION ADMISSION DISC DISCHARGE ADMISSION ADMISSION DISCHARGE 
CASE NO.3 CASE NO.3 CASE Nt me 3 CASE NOS CASE NO.4 CASE NO.4 CASE NO.4 
ss | Elapsed time | | | 
Case | Hosp.| Age Eti . . | Co-opera- | lime i in|Time in! Time in 
7 : Stiology | Character of fracture before | |An esthesia | 
No No. | Sex capitalization tion | pin boot Delbet 
1 |78598| 12 | Auto Complete oblique 1 hr. Good General 4 wks. | 7 wks. | 4 wks. 
fou accident | comminuted tibia ethylene 
and fibula both com- 
pound 
2 |82870|] 21 Auto Complete transverse | 3 hrs. Fair General 6 wks. | 5 wks. | 4 wks. 
c) accident tibia and fibula both ethylene 
compound 
3 |62536| 37 | Auto Transverse commin 4 hrs. Fair General 5 wks. | None Delbet 
ou accident | uted tibia and fibula ether with 
steel 
rod 
| sup- 
| port 
4 557625] 41 Auto Transverse fibula. 32 hrs. at Very poor | General | 6 wks. | 8 wks. | None 
foi accident | Obliquecomminuted| home pre- ethylene | used 
tibia viously | | 















































PLATE 


fastened to the end of a Thomas splint (Fig. 1). 
The skin at its two points of contact with the pin 
was protected with sterile alcohol dressings. After 
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XR 52887 
DISCHARGE 
SE NO.2 


XR, 31522 LAT 


NS 
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AP XR 52887 
DISCHARGE 
CASE NO.2 


LAT 





XR 31522 
DISCHARGE 
CASE NO.4 


Comments 


“Wound healed slowly. 
Otherwise convales- 
ence uneventful. End- 
result good 


| Wound healed well, but 
callus slow in forming. 
Eventual end-result 
good 


F ‘ibula spontaneously 
compounded 3rd day. 
Daily dressings. Good 
union by 16th week. 

| Left at that time 
against advice 

| w atking ce aliners Te 10 
wks. Good functional 
result 


the patient was returned to bed, traction of from 
10 to 20 pounds, as the case necessitated, was 
applied with the leg in the supporting Thomas 








226 SURGERY, 





S 


@ 





GYNECOLOGY AND OBSTETRICS 


f 





/ i 








XR 42861. AP XR4286! LAT XR42e61. AR xR426b1. LAT EF xR42iI719 LAT XR42I7T9 AP XR42I79 LAT xRA42I79 AP 
ADMISSION ADMISSION DISCHARGE. DISCHARGE. ADMISSION ADMISSION DISCHARGE DISCHARGE 
CASE NO. 5 CASE NO.S CASE NO.5 CASE NO.5 CASE NO-6 CASE NO.6 CASE NO.6 CASE 
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XR 55394 AP XR 54259 AP xXR54259 LAT XR 54259 AP XR54259 AP 
ADMISSION ADMISSION DISCHARGE ADMISSION ADMISSION DISCHARGE DISCHARGE 
CASE NO.'7 CASE NO. 7] CASE NO.7 CASE NO. & CASE NO 86 CASE NO8& CASE NOS. 
. Elapsed time . Baer | 
Case | sp.| Age — = - - |Time Ti Ti . 
A —_ ao Etiology Character of fracture before hos- atin Anesthesia| re _ sc Le dherg Comments 
| | pitalization | 
5 | 7063 28 | Fell from | Impacted commin- 5 hrs. Fair General 7 wks. | 4 wks. Nauk’ Good end results 
ladder | uted of tibia and ob- ethylene used 
lique of fibula | 
6 70375 41 Auto | Complete transverse | 16 days at Good General 5 wks. | 4 wks 13 wks. | Satisfactory 
| accident | of tibia and fibula home in gas and 
| full length oxygen 
| plaster boot 
7 |84457| 48 Auto | Complete transverse | 2 hrs. Fair General 4 wks. | 4 ‘4wks. | 4Ww is. | Good. (Final lateral 
|} o accident comminuted lower ethylene X-ray damaged) 
| |} and mid tibia and 
| fibula 
8 83703 17 Auto | Complete transverse | 3 hrs. Fair General 5 wks. 5 wks. | 6 wks. | Good. Daily dressings 
of accident | | compound tibia and| gas and | | to discharge. Weekly 
fibula | | oxygen | | thereafter 








PLATE II 


splint in balanced suspension, from a Balkan 
frame. The foot of the bed was elevated about 12 
inches to produce counter traction (Fig. 2). After 
24 hours the position of the fragments was 
checked by roentgenograms to ascertain the suc- 


cess of the procedure, as well as the amount o! 
weight required for future traction. Angulation 
was corrected readily throughout this stage by 


changing the supporting slings, or by using the 


pin as a lever as suggested by Dyas and others. 








po 


LINDSAY AND 

















J 
XR 756 Xe756 AP XR756 
ADMISSION DISCHAR GE DISCHAR GE 
CASE NO9 CASE NO 9 CASE NO9 








McKEOWN: SKELETAL TRACTION WITH STEINMANN 


LAT} XR 159855159 









PIN 


227 





XR 159855159 XB I59K55159 xXRIS9 & 55159 
ADMISSION AP ADMISSION LAT DISCHARGE AP DISCHARGE LAT 
CASE NO 10 CASE NO 10 


CASE NO 10 CASE NO 10 





T 
‘ 
1 
1 
‘ 
‘ 
‘ 
' 
‘ 
' 
‘ 
' 
‘ 
' 
' 
i) 
‘ 
1 
4 
Q 
‘ 
‘ 
‘ 

































































In the case of compound fractures, daily dressings 
were done as indicated, and the ease with which 
this can be accomplished as compared with frac- 
tures treated in casts is decidedly advantageous. 





i 
XR 56029. AR Xx256029 LAT XR 75 AP XRITS LAT | xR 56593 AP xR565935 LAT xR 666 AP xR666 LAT 
ADMISSION. ADMISSION DISCHARGE DISCHARGE AD/ISSION ADMISSION OISCHARGE DISCHARGE 
CASE NOI. CASE NO.I! CASE NOI CASE NOI CASE NO. 12 CASE NO. 12 CASE NO. 12 CASE NO. 12 
Elapsedtime| an eee ARG 
Case | Hosp.| Age . Co- — -_|Time in|/Time in/Time in : a 
No. | Mo | Sex Etiology | Character of fracture | before hos- operation Anesthesia pin hedt | Toathee | Comments 
pitalization 
9 |10049] 42 | Fellon Complete oblique 2 hrs. Fair Local 6 wks. | 4 wks. | 5 wks. | Good final results 
g sidewalk | tibia. Complete novocain 
spiral fibula 2% | 
to | 84430] 39 | Fellona | Complete oblique 5 wks. Had | Good Local no- | 3 wks. | 4 wks. | 4 wks. | Slight anatomical mal- 
e tent comminuted tibia been treat- vocain position. Good func- 
floor and fibula ed at home 2% tional result 
in full leg 
boot 
Ir | 95022} 23 | Auto Complete oblique 4 hrs. Good General 4 wks. | 7 wks. | 5 wks. | Good end-result 
fou crank tibia and fibula gas and | 
struck oxygen | 
shin 
12 |95259| 22 | Football | Complete oblique 1 hr. Good Local no- | 4 wks. | 8 wks. | None | Good anatomical and 
rots tibia. Complete vocain used | good functional 
transverse fibula 2% results 
PLATE III 


By the fourth or fifth week, there usually was 
sufficient fixation of the fragments to warrant 
removal of the pin. A long plaster boot from mid- 
thigh to the tip of the toes was applied with suffi- 
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XR 50951 XR 5095! LAT xR 50951! rv x@ 50951 LAT] x280084 AP xR80084 LAT xR 80084 AP xR 80084 LAT 
welll ADMISSION DISCHARGE DISCHARGE. ADMISSION ADMISSION DISCHARGE. DISCHARGE 
CASE NO.I5 CASE NQI5 CASE NO.I5 CASE NO.IS CASE NO.16 CASE NO.16 CASE NO.16 CASE NO.I6 
a a - 
Cone | Hop] Age | we a Elapsed time} = Co. _/dime in|Time in|Time in , 
No. No. | Sex | Etiology | Character of fracture | setae operation wn pin | boot | Delbet Comments 
13 |50074| 34 | Auto Complete oblique 2 hrs. Poor | General | 3 wks. | 7 wks. | 6 wks. | Developed delirium 
| accident | comminuted tibia gas and tremens. Quieted by 
| | and fibula oxygen drugs. Callus not 
| | | well formed until 
| third mo. History of 
| } | syphilis. End-result 
| | ] good 
14 |82104] 41 | Auto Compound commin- | 1 hr. Good Local no- | 5 wks. 5 wks. | 3 wks. | Very satisfactory end 
Tey | accident | uted | vocain result 
| | | 2% | a 
1s |81665| 56 | | Auto Spiral oblique tibia. 2 hrs. Good General | 5 wks. | 4 wks. | 2 2 wks. | Good end-results 
re accident Transverse fibula ethylene | 
| (fibular fracture in | 
| upper % omitted by 
| mistake) | ie 
16 | 80084] 17 | Fell offa | Compound oblique | 5 hrs. Good General 5 wks. | 4 wks. | 3 wks. | Good end-result 
| o | ladder fracture of tibia and) ethylene 
| fibula | | 
' ' 
PLATE IV 


cient flexion at the knee to prevent rotation of the time a Delbet splint was substituted (Fig. 4), and 
leg (Fig. 3). The patient was permitted to go active motion of the knee and ankle was started 
about in a wheel chair for 3 or 4 weeks, at which After painless motion in these joints had been 
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xR48200 AP XKRASB200LAT xR451660 AP xR45786 LATF x250547 AP x@ 50547 LAT XR5I62! AP XR 5I621 LAT 
ADMISSION ADMISSION DISCHARGE. DECHARGE. ADMISSION ADMISSION OISCHARGE DISCHARGE 
CASE NO. 19 CASE NOI9 CASE NOI9 = CASE NOID CASE NO.20 CASE NO.20 CASE NO.20 CASE NO.20 
























































. Elapsedtime} | | | 
Case | Hosp.| Age Eti Cc -_|Time in|Time in|Time in} . 
; ; == Etiology | Character of fracture | before hos- . Anesthesia | Comments 
No. | No. | Sex pitalization | °Peration pin | boot | Delbet | 
17 | 82300] 34 | Auto Oblique comminuted | 2 hrs. Good Local no- | 4 wks. | 3 wks. | None | Good end-results 
‘ rou accident tibia. Transverse vocain used 
fibula 2% 
18 | 71576] 17 | Fell be- Compound commin- | 4 hrs. Good General 6 wks. 5 wks. | Nene (In walking caliper that at 
fou neath uted tibia. Oblique gas and used wound might be 
moving fibula oxygen dressed. Good end- 
motor- | results 
cycle | 
19 72462 26 Auto Spiral of tibia. 3 3 hrs. Good General 5 wks. | 5 wks. 3 wks. | E wentuatin “(by ali 
accident | fractures of fibula. ethylene | month) good end- 
An upper oblique, | results. Had massive 
middle oblique, and collapse of right lung 
lower oblique | for 12 days. Without 
| se quele 
20 |81447| 62 | Auto 3 fractures of tibia; | 20 hrs. Poor General 4 wks. | 5 wks. | 4 whe. | Good end- result 
fou accident upper fissured; mid- gas and 
die transverse com- oxygen | } 
minuted; lower ob- 
lique. Oblique fibula | 
PLATE V 


accomplished, the patient was encouraged to of the foot and leg, while walking, was prevented 
walk in a “walker” or on crutches, and swelling by bandaging the leg from toes to the knee with 
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DISCHARGE Orc 
CASE NO.24 CASE NO.24 
Comments 








2 spiral comminuted 
fractures of tibia. 
One oblique com- 
minuted of fibula 


Local no- 
vocain 


2% 


Delirium tremens on 
admission. Controlled 
by sedatives. End- 
results good 











Compound commin- 
uted oblique of tibia 
and fibula 


General 
ethylene 


Badly shocked on ad- 
mission. Rallied rap- 
idly. End-results 
functionally good 








Compound commin- 
uted oblique of tibia. 
Questionable frac- 
ture of upper fibula 
does not show in 
plate 


General 
gas and 
oxygen 


Also anterior disloca 
tion of shoulder. 
Wound healed well 
under daily dressings 
End-result good 

















Oblique of tibia. Com- 
minuted oblique of 
bula 








General 
ethylene 

















End-results good. 
Callus somewhat 
slow in forming 





an elastic bandage. 


The Delbet splint was re- 


moved when¥the roentgenograms showed abun- 
dant firm callus. 





Our results with this procedure in 39 cases o! 
fracture of both bones of the leg, associated with 
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. AP xR 381 LAT YR SBI AP x2 3811 LAT 
ADMISSION DISCHARGE DISCHARGE ADMISSION ADMISSION DISCHARGE OSCHARGE 
CASE NO. 27 CASE NO. 27 CASE NO.27 CASE NO. 27 CASE NO. 28 CASE NO. 28 CASE NO. 28 CASE NO. 28 
Case | Hosp.| Age nae ‘ se ey time Co- - |Time in|Time in|Time in| . 
No. a eo Etiology | Character of fracture | before hos- operation Anesthesia pin hoot | Delbes | Comments 
pitalization | 
25 |22528| 16 | Sledding | Transverse com- 20 hrs. Fair General 4 wks. | 5 wks. | 3 5 wks. | ‘E nd results good 
g accident pound tibia and ethylene 
fibula | 
26 79184 19 Motor- Transverse com- 2 hrs. Good General 4 wha 5 ‘<wks: None | C rutches with leg in 
fot cycle minuted tibia and ethylene used | boot used. Then an 
accident fibula elastic bandage. Final 
results good 
27. | 36296] 18 | Motor- Compound commin- | 4 hrs. Good General 4 wks. | 6 wks. ‘None | Elastic bandages and 
roi cycle uted tibia. Two ethylene used | crutches used instead 
accident transverse fractures | of Delbet Physio 
of fibula therapy. End-results 
| good 
28 |A2656| 44 Auto Compound commin- | 1 hr. Good General 4 wks. | 6 wks. | 5 wks. | Good end-results 
J accident uted oblique tibia ethylene | 
and fibula | | 
PLATE VII 


overriding or shortening, are shown in Plates I to 
X. They have been so satisfactory that we rarely 
find occasion to use any other method except in 
unco-operative patients and very young children. 


We believe that the results of treating the cases 
we have reported are of sufficient merit to warrant 
its indefinite continuance in this clinic. The fear 
of infection and necrosis, we do not believe need 
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xX 80 XR 55280 xR 291 LAT XR2911 = AP XR 2911 LA 
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XR 54870LAT XR51870 AP X254870 LATE XR45214 AP xXR45214 LAT XR452i4 AP xXR45214 LAT 
ADMISSION DISCHARGE DISCHARGE ADMISSION ADMISSION DISCHARGE OSCcHARGE 
CASE NOS! CASE No 3! CASE NO 3) CASE NO S2 CASE NO32 CASE NO 32 CASE NO.32 
- SA APRN —_ —— eccatatas | a an 7 at aan 
Case | Hosp.| Age | ,: a RD iy vex sae hae Gor. dans -_|Time in|Time in Time in . 
No. | No. | “et | Etiology | Character of fracture ne nl | operation ns pin | nat | Delbet Comments 
29 |84512| 28 | Thrown | Complete transverse | 3 hrs. | Good | Local no- | 4 wks. | 4 wks. | 5 wks. | Good end-result. Lat 
| @ from a of tibia and fibula | | vocain | eral X-ray damaged 
| horse | | | 2% | 
30 |Ar830) 30 | Fell down | Complete oblique | 2 hrs. | Good | General 4 wks. | 4 wks. | None | Cast bivalved and pa- 
2 | stairs | comminuted tibia. | ethylene used tient given crutches 
| Fibula complete Final result good 
| | | oblique | 
31 | 84234 48 Auto Complete oblique of | 1 hr. | Fair | General 4 wks. 4 wks. | 5 wks. | Good end-result 
| | accident | tibia and fibula | ethylene 
32 | 27011 14 Auto | Spiral comminuted of| 4 hrs. | Good General 4 wks. | 5 wks. | 9 wks. | Good end-result 
| accident | tibia. Two trans- ethylene 
| verse fractures lower 
| third fibula 


























PLATE VIII 


be realized when ordinary orthopedic surgical 
technique is observed. The belief that pain is 
associated with such traction we have never found 
justified when a proper incision was made to pre- 
vent tension on the skin distal to the pin. The 
patient soon becomes adjusted to the method, and 


it was the exceptional case that was not comfort- 
able throughout. 

The treatment by this procedure of patients 
with compound fractures we have found compara- 
tively simple, and assuredly more satisfactory 
than by any form of splinting. The plating oi 
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XR 4506 AP xXR4306 LATE XR 4174 AP R474 LAT ar AP XR4174 LAT 
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. Elay awe time _ The | 
Case | Hosp.|} Age Eti Co- |Time in|Time in Time in . 
+ r “pe tiology | Character of fracture | before hos- -  |Anesthesia| | Comments 
No. | No. Sex pitalization operation | pin | boot | | Delbet | 
33 |95440] 58 | Auto Both right and left leg| 2 hrs. Fair General 4 wks. | 10 wks.| 6 wks. | Came in shock. Rz allied 
feu accident | fractured. Right: gas and | | rapidly. Daily alco- 
oblique comminuted oxygen | hol dressings. End- 
tibia. Double trans- | | results good 
verse fibula | 
34 Left: double trans- | 
verse comminuted 
tibia and fibula. 
Both compounded | 
35 |97227| 58 Oblique comminuted | 2 hrs. Good General 4 wks. | 8 wks. | None C ast bivs alved 3 at end: of 
Jd both tibia and fibula gas and | used | 6th week. Used 
oxygen | crutches. Good 
ether | | results 
36 |A2908 Ran into | Transverse fracture of} 2 hrs. Fair General 4 wks. | 6 wks. 14 w wks. | Final result good 
a truck both tibia and fibula gas and | 
while on oxygen | | 
motor- | 
cycle 
PLATE IX 


compound fractures of this type we dismiss with foreign body, only complicating an already com- 
the statement that it introduces an unnecessary plex problem. The method we use appears to 
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DISCHARGE 
eaters ON S8 Oe nO 39 OIE NOwO OSE NO 40 CASE NO.40 CASE NO.40 
Drawing’s Gy -RoseerL FLOMANN.19. 
Elapsed time ee Sa See 
Hosp. | Age nos . Co- - !Time in|/Time in|Time in 
No. Sex Etiology | Character of fracture cieetine operation Anesthesia pin boot | Delbet Comments 
A750 47 |Struck by | Double of tibia. Up-] 2 hrs. Fair General 4 wks. | 3 used | None | Callus slow in forming. 
roa a log vd complete ob- ethylene Ist on used Angulation needed 
ue comminuted. 2 days constant attention. 
aoe transverse 2nd on Wounds healed 
comminuted. Fibula 4 wks. slowly. End-results 
complete transverse. grdont1 goo 
Both compounded wk. and 
then 
bi- 
valved 
84087 | 60 | Fell down | Compound spiral of | 4 hrs. Fair General 7 wks. | 6 wks. | 3 wks. | Tibial area developed 
roi stairs tibia. Simple trans- ether low grade osteomyel- 
verse of fibula itis in 3rd wk. Cleared 
completely by mag- 
gots. End-results 
good 
| 54081 | 9 | Auto Oblique comminuted | 3 hrs. Fair General 4 wks. | 2 wks. | None | Walking calipers used 
| accident | tibia. Simple trans- ethylene used | after boot. Good end- 
| verse fibula results 
33613| 30 | Auto Complete transverse | 2 hrs. Good General 4 wks. | 5 wks. | 4 wks. | End-result good 
ee accident comminuted tibia gas and 
| and fibula oxygen 
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meet every requirement in cases of great com- 
minution where internal fixation is unsatisfactory 
or impossible. It may be applied quickly and 
safely under local anesthesia when a more pro- 
longed procedure or general anesthesia is con- 
tra-indicated. 
CONCLUSION 

Skeletal traction, in the form of the Steinmann 
pin, is of considerable value in the treatment of 
fractures of both bones of the leg as we have found 
in the 39 cases reported from this clinic. The 


RESECTIONS OF THE COMMON AND HEPATIC 
AMPULLA OF VATER FOR OBSTRUCTING 
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method is simple and safe within the limitation 
of the operator’s technique. 


BIBLIOGRAPHY 


Dyas, F. G. Surg., Gynec. & Obst., 1916, xxiii, 478. 
Estes, W. L. Ann. Surg., 1929, xc, 583. 

Farr, C. E. Surg., Gynec. & Obst., 1927, xliv, 115. 
Hitzrot, J. M. J. Am. M. Ass., 1929, xcii, 282. 
Jones, Str Ropert. Brit. M. J., 1912, 1589-1504. 

. ScuppER, C. L. Ann. Surg., 1929, xc, 580. 

. Wrson, Puitirpe. In discussion to article of Hitzrot 
above. 


COUP WN 


~s 


BILE DUCTS AND 


LESIONS 


RESULTS IN THIRTY CaAsEs! 


WALTMAN WALTERS, M.D., F.A.C.S., RocHESTER, MINNESOTA 


Division of Surgery, 


SHALL present here my results in 30 cases fol- 

lowing resection of the common and hepatic 

bile ducts and of the ampulla of Vater for 
relief of obstructive jaundice due to strictures and 
tumors. 

The operative procedures can be divided into 
five groups: (1) hepaticoduodenostomy, choledo- 
choduodenostomy, and cholecystduodenostomy; 
(2) excision of the stricture or tumor, with anas- 
tomosis of the ends of the duct; (3) plastic opera- 
tion for localized stricture, consisting of longitu- 
dinal incision of the stricture followed by trans- 
verse closure after the method of a Heineke- 
Mikulicz pyloroplasty; (4) transplantation of 
external biliary fistula, established when a suffi- 
cient amount of common or hepatic duct did not 
remain to enable anastomosis of the duct and the 
duodenum; and (5) resection of the ampulla of 
Vater for carcinoma. 

Although the indications for these procedures 
will be considered later in detail, several conclu- 
sions have been drawn from a study of these cases 
and they will be enumerated here rather than at 
the termination of the paper. Thus any who have 
had experience in similar cases will be enabled to 
compare these conclusions with their own and to 
analyze the arguments in favor of each procedure. 
These conclusions are: 

1. If sufficient normal duct remains above the 
stricture to enable its accurate anastomosis with- 
out tension to an opening made in the duodenum, 
thus obtaining union of mucous membrane to 
mucous membrane, results will be excellent, pro- 
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vided the liver is in satisfactory condition. Failure 
to obtain such a result can be attributed directly 
to inaccurate anastomosis, to severe infection of 
the parenchyma of the liver, or to infection in the 
walls of the biliary tract itself; infection in either 
of the structures mentioned may be accompanied 
by sand-like calculi within the biliary passages. 

2. If the stricture or tumor is small, or is situ- 
ated directly adjacent to the liver, with normal 
duct both proximal and distal to the stricture or 
tumor, excision of the lesion, with subsequent 
direct anastomosis of the ends of the duct, proba- 
bly will be a satisfactory procedure, and can be 
expected to be followed in most cases by good re- 
sults. Such is not usually the case, however, if the 
scarred portion is merely incised and allowed to 
remain, even though the lumen of the duct at this 
point is increased by a plastic procedure of the 
Heineke-Mikulicz type. This may be explained 
by the fact that the remaining scar tissue con- 
tinues to contract. 

3. If the amount of duct which remains ex- 
terior to the liver is not sufficient to allow of either 
procedure, an external biliary fistula can be estab- 
lished and later coned out and transplanted into 
the stomach or duodenum. This may be expected 
to be followed with good results in some in- 
stances and fairly good results in others. 

4. The frequency with which small tumors of 
the ampulla of Vater cause obstructive jaundice 
should not be forgotten. Since the tumor is 
usually small and of low degree of malignancy, 
producing symptoms early and metastasis late, it 


1Read before the Southern Surgical Association, White Sulphur Springs, West Virginia, December 8 to ro, 1931. 
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thereby lends itself readily to transduodenal re- 
moval. 


HEPATICODUODENOSTOMY, CHOLEDOCHODUODEN- 
OSTOMY AND CHOLECYSTDUODENOSTOMY 


Hepaticoduodenostomy or choledochoduode- 
nostomy has been carried out in 15 cases (Tables I 
and II, and Case 26), and cholecystduodenostomy 
(Case 14), because of the greater ease of attach- 
ment to the duodenum without tension, in 1 
case. Visible jaundice was present in all; the value 
for bilirubin varied from 1.2 to 17.4 milligrams for 
each 100 cubic centimeters of serum. With two 
exceptions, all the patients had been operated on 
for disease of the biliary tract before they came to 
the clinic, the gall bladder, according to the his- 
tory, having been removed or drained. In 2 cases 
in which operation had been performed at the 
clinic for stones of the common duct, there was 
marked infection throughout the biliary tract and 
especially in the walls of the duct itself; evidences 
of recurring obstruction of the common duct (due 
to stricture) developed 4 years later in 1 case 
(Case 1) and 1 year later in the other (Case 5 in 
Table I). In all 16 cases, the duration of the 
jaundice varied from 4% days to 2 years, and the 
obstruction manifested itself from as short a time 
as immediately following operation to 5 years 
after operation (Tables I, II, and VI). 

Excellent results are known to have followed 
operation for at least 5 years in 1 case, 4 years in 
I case, 3 years in 2 cases, more than 1 year in 2 
cases, and less than 1 year in 2 cases. The index 
of excellence has been that the patients have re- 
gained their health subsequent to operation and 
have had no further evidence of biliary obstruc- 
tion, whether pain, jaundice, or chills and fever. 

Two of the patients reported that they were in 
good health and free of constant jaundice, but 
that at times they had pain, transient jaundice, or 
fever of short duration (Table II). In one of these 
cases (Case 11) jaundice had been present 3 
months before hepaticoduodenostomy, cirrhosis of 
the liver graded 3+ was noted at operation, and a 
very short fringe of hepatic duct remained above 
the stricture.’ Further evidence of hepatic injury 
in this case was lengthening of the coagulation 
time to 16 minutes. In the other of these 2 cases 
(Case 12) bile drained externally for 6 months be- 
fore hepaticoduodenostomy, and in the intra- 
hepatic ducts were found sandy, granular stones. 
In this instance, too, only a fringe of duct remained 
for anastomosis. Another patient (Case g) under- 
went choledochoduodenostomy in 1926, at which 
time intrahepatic stones were noted, in addition to 
the stricture. In 1927, a plastic operation was done 
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at the stoma made at choledochoduodenostomy 
and again stones were found. In 1930, I explored 
the anastomosis and the ducts. The anastomosis 
was in excellent condition, but in both the com- 
mon and hepatic ducts were small granular stones. 
This patient continues, at times, to have occa- 
sional biliary colic. The value for bilirubin re- 
cently was 2 milligrams for each 100 cubic centi- 
meters of serum, and on test of hepatic function, 
retention of phenoltetrachlorphthalein was graded 
as maximal (grade 4), but on duodenal drainage 
a normal amount of bile of normal color was ob- 
tained. In other words, the condition of the pa- 
tient, her symptoms, and the obstruction are re- 
sults of hepatic and intrahepatic infection with 
formation of stones and are not due to contracture 
of the hepaticoduodenal anastomosis. In another 
case (Case 13), in which the value for bilirubin was 
7-5 milligrams for each 100 cubic centimeters of 
serum, at operation stricture of the hepatic and 
common ducts extended almost to the hilum of 
the liver, and only a fringe of normal duct re- 
mained above for anastomosis. After operation 
the patient was returned to the care of her family 
physician, and it was recommended that the T- 
tube remain in place for 1 year because of the inac- 
curacy of the anastomosis. It was advised, fur- 
ther, that should evidences of obstruction again 
occur it would be necessary to establish an ex- 
ternal biliary fistula which later could be trans- 
planted into the duodenum. The patient was free 
from evidence of biliary obstruction for a year, 
when she again began to have intermittent attacks 
of colic, chills, and fever, without jaundice. She 
has gained in weight, but states that her condition 
is not satisfactory. One of the most interesting 
cases of the group, from the standpoint of show- 
ing the effect of hepatic injury on postoperative 
progress, is that of a young woman on whom | 
operated September 30, 1926 (Case 8), at which 
time she was deeply jaundiced and had been so 
for 3 months. I performed choledochoduoden- 
ostomy and she was well for 6 months subsequent 
to the operation; then she began to have jaundice, 
chills and fever, but no pain. Examination gave 
evidence of an enlarged liver and some jaundice of 
the skin, but a normal amount of bile was ob- 
tained by duodenal drainage. While she was under 
observation ascites developed, which responded 
to the use of mercurial diuretics. She returned 
October 3, 1927. She was not jaundiced, and 
there was no ascites, but an enlarged liver was 
noted. July 10, 1931, 5 years following operation, 
she returned to the clinic with severe jaundice and 
an enlarged, palpable liver. She died from bron- 
chopneumonia July 21, 1931. 
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TABLE I.—HEPATICODUODENOSTOMY 


Postoperative progress 





Cholecystostomy and choledocholithotomy, 1922) Excellent from 1927 to 1931. 


No tube. 








| Excellent from 1928 to 1931. 
| No tube. 








Excellent in 1931. 

















| Good in 1930; excellent in 
| 1931. 














| Excellent, 11-20-31. 
hepatic duct, 1926;) 























1923; 


Age | Serum ; 
Case | and | bili Date of Symptoms Previous operations 
sex | rubin | operation 
I 63 17.4 5-15-26 | Jaundiced 4.5 days 
M 
2 50 3.3 8-2-28 | Jaundiced 2.5 months Cholecystectomy (elsewhere), 1927 
M 
3 46 3.8 5-29-30 | Intermittent fistula with jaun-| Cholecystectomy (elsewhere) Nov., 1929* 
M dice and fever since operation 
4 32 1.4 9-27-30 | Intermittent colics and jaun-| Cholecystectomy (elsewhere), 1927 
F dice for 9 months 
5 54 7.4 6-16-31 | Intermittent colics and jaun-| Cholecystectomy and choledocholithotomy,192 
M dice, 3 months; pruritus dilation of stricture of i 
choledochostomy, 1927; choledocholithotomy,| 
1929; hepaticoduodenostomy (stones), 1931 | 
6 49 1,2 | 10-13-31 | Pain in right upper quadrant} Cholecystostomy, 1920; cholecystectomy, 
F for 2 years adhesions (elsewhere), 1923 


*Had three intrahepatic stones each approximately 1 cm. in diameter. 


As has been said, one of the 16 patients (Case 
14) was subjected to cholecystduodenostomy, for 
it was believed to be the preferable procedure. 
This patient had had biliary colic, chills, and 
fever for 2% years, and had been confined to bed 
for a year prior to her operation in January, 1926. 
This patient I presented at the staff meeting of 
the clinic on two occasions subsequent to her 
operation as an example of what seemed clinically 
to be hepatic regeneration (8). In the year subse- 
quent to operation, jaundice would occur at infre- 
quent intervals. During the early part of 1928 
she had no further jaundice, her stools were nor- 
mal, and she had no pain. In July, 1928, however, 
she had slight hematemesis, but on March 4, 
1929, she was found to be in good condition except 
that retention of phenoltetrachlorphthalein was 
graded 2. She continued to be well until the early 
part of this year (1931) when she died from sudden 
hemorrhage, apparently the result of rupture of 
cesophageal varices. 


EXCISION OF LOCALIZED STRICTURE OR OF 
TUMOR, WITH DIRECT ANASTOMOSIS 


I have used this method in 4 cases (Table III 
and Case 27 in table VI), in 3 of stricture and in 1 
of neurofibroma. T-tubes were used in the anasto- 
mosis in 3 of the cases and removed from 6 to 8 
weeks subsequent to operation in 2. This method 
has been used when the stricture was localized, 
was small in extent, involved the ducts very near 
to the liver, and the duct was patent and of nor- 
mal appearance distal to the stricture. Excellent 
results have been obtained in each of these cases; 
more than 3 years and g months have elapsed 
since the first patient was operated on (Table ITI). 
The fourth patient died 7 days after operation 


from acute suppurative cholangeitis and hemor- 
rhage (Case 27). 

The patient with the neurofibroma (Case 17) 
has been reported in detail previously (3). Suffice 
to say, however, that after removal of the tumor 
the ends of the hepatic ducts were anastomosed to 
the distal end of the common bile duct over two 
small T-tubes, one of which was removed in 4 
weeks, and the other in 8 weeks. 

Considering the excellent results obtained in 
the 3 cases in this group, one may well ask why 
such a method is not preferable to anastomosing 
the duct and the duodenum. The answer is that 
it may be preferable when practicable; yet, I have 
found it applicable in but 4 of the 29 cases, due 
to the large extent of the stricture, and further- 
more, I have had the impression that over long 
periods of time, there has been a greater tendency 
to recurrence of the obstruction at the site of such 
anastomosis than occurs following choledocho- 
duodenostomy. Discussion of this point should 
be particularly interesting. 


INCISION AND PLASTIC ENLARGEMENT OF THE 
STRICTURED PORTION 


I have distinguished between this method and 
the preceding one, because in the former the 
fibrotic portion is completely removed whereas 
in the method now to be described, the fibrosed 
portion remains, and later may distort or again 
obstruct the anastomosed portion by continued 
contracture. This latter method was used in my 
earliest cases, and although one patient was free 
from symptoms of obstruction for 3 years, such 
symptoms then returned. Another patient has 
had no evidence of biliary obstruction over a 
period of 1 year, whereas a third patient has 
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Operative findings 





TABLE Il.—HEPATICODUODENOSTOMY AND CHOLECYSTDUODENOSTOMY 


— 
j 


Postoperative progress 








Stricture at level of 
liver; inaccurate 
anastomosis 


Left hospital in good condition; died at 
ome 20 months later; colic and jaun- 
dice. 





Liver hypertrophied 
and color of Paris- 
green 


Jaundice, chills, fever, and enlarged liver 
for 6 months; 10-3-27 no jaundice or 
ascites, large liver; 7-10-31 jaundice, 
chills, fever, and ascites; 7-21-31 died 
bronchopneumonia. 





Intrahepatic stones, 
1926; intrahepatic 
stones, 1927; intra- 
hepatic stones,1930; 
anastomosis normal 


5-17-30 dismissed, T-tube slipped out, 
followed by intense colics, jaundice, and 
itching; July, 1930 and Aug., 1931 serum 
bilirubin graded 2, liver function graded 
4. 








Stricture of lower 
third of common 







duct; choledocho- 
duodenostomy 


Excellent until 1931, then occasional 
colic, jaundice, and fever. 





Cirrhosis graded 3+; 
short hepatic duct; 


Excellent in 1928; chills and fever in 1929; 
chills, fever, jaundice, and colics in 1931. 





coagulation time 16 
minutes 








Granular, sandy, | T-tube removed Oct., 
cholesterol stones in | 
hepatic ducts; 
fringe of hepatic 
duct 


1929; Nov., 1929 
| colic and slight jaundice; 10-5-31 " excel- 
| lent; occasional colic. 

| 





Stricture of common 
duct nearly to liver; 
fringed duct; puru- | 
lent bile; T- tube for 1| 
year 


| Sept., 1931 pain, chills, and fever; no jaun- 


| dice; condition not satisfactory. 





Cholecystoduodenos- 
tomy 


| Good in 1928; July, 1928 slight hemat- 
emesis; good until 4-13-31 died of 





. Age Serum Date of Ss P . ° 
Case and bili- operation Symptoms revious operation 
sex | rubin 
7 64 4.7 6-30-25 Biliary fistula; slight Cholecystectomy 
F jaundice (elsewhere), 1923 
8 25 13.6 Q-30-26 “Jaundice and colic, 3) Cholecystectomy 
Ik months | (elsewhere), 1926 
9 36 2.6 5-21-26 | Constant jaundice, | Choledochoduoden- 
F j-12-30 colic, and fever since} ostomy, 1926; plas- 
chik birth, 7-4-28 tic and choledocho- 
| lithotomy, 1927 and 
| 1930 
10 14 6.3 8-2-27 | Jaundice for 2 years; | Cholecystostomy, 
F postoperative biliary! 1913; cholecys- 
leakage | tectomy (elsewhere), 
| | | 1923 
11 | 63 2.3 3-29 28 Jaundice, 3 ‘months | Cholecystectomy 
| F | (elsewhere), 1926 
| | 
12 25 2.5 7-4-29 | Biliary drainage, 6 | Cholecystectomy 
F months postopera- | (elsewhere), 1928 
tive; intense jaun- 
dice and colics; 12 | 
Pounds weight lost | 
13 31 7.5 4-17-30 ‘| Jaundice and pain, 2 | C holecystectomy and 
F | weeks T-tube in common 
| duct (elsewhere), 
| | | | 1929 
} | | 
14 43 | «3.8 1-4-26 Jaundice and colics, | Cholecystostomy 
F | 2.5 years (elsewhere), 1923 
15 1.7 4-20-26 | Biliary fistula, 3 Cholecystectomy 


months; postopera- | 
tive; intermittent 
colic, fever, and 
jaundice of week’s 
| duration for 3.5 | 
| years; 59 pounds | 
weight loss | 


adhesions (else- 
where), 1923 


reported continued good results from operation 
for over a period of 5 years. I have not the faith 
in this procedure that may be warranted (Table 
IV). 

In this group, as in the preceding one, if it is de- 
sired to use a piece of tube or catheter to serve 
temporarily as a splint for healing and a channel 
for transmission of bile, experience seems to in- 
dicate that a T-tube is best. On three occasions I 
have had to remove tubes which had been left in 
the common duct. In 1 case this was required fol- 
lowing choledocholithotomy performed elsewhere; 
in each of the 2 other cases a catheter extended 
from the duct through the ampulla of Vater into 
the duodenum and jejunum, and in spite of the 
fact that three-fourths of its length was in the 
intestine, intestinal peristalsis failed to detach the 
catheter from the bile ducts and it had remained 
in place for several years. 


(elsewhere), 1922; 


| haemorrhage of oesophagus. 
| 


Common duct stric- 
ture to within 8 mm.| 
of liver with stone 2 | 
mm.; hepaticoduo- | 

denostomy over | 


Catheter held in place by silk thread to 
exterior until 6-14-26; catheter passed 
through intestines spontaneously 8- 4-26; 
Sept., 1926 biliary obstruction, pain, 
fever, jaundice; attack lasted 2 days, 
jaundice 10 days; Oct., 1927 no attacks 
last 9 months; Aug., 1928 no attacks, 
good condition; died suddenly Jan., 1930 
(hemorrhage?); sick 2 days. 


catheter 








GASTRODUODENAL IMPLANTATION OF EXTERNAL 
BILIARY FISTULAS 


When stricture is complete and involves the 
common and hepatic ducts, establishment of an 
external biliary fistula, which later can be coned 
out and transplanted into the duodenum, has 
given very satisfactory results. Last year I re- 
ported 5 such cases in which I operated (9), in 3 
of which excellent results have been dhidenl 
(Tables V and VI). In 1 of these 3 cases 3 years 
and g months have elapsed since the transplanta- 
tion and in another, 2 years. Both patients are in 
excellent health (Cases 22 and 23). A trans- 
planted fistula became strictured in a third 
patient (Case 24) necessitating re-implantation. 
A fairly good result has followed. If a patient 
presents himself with an external biliary fistula, 
having been operated on elsewhere, before trans- 
plantation of the fistula is considered, the condi- 














WALTERS: RESECTIONS OF THE COMMON AND HEPATIC BILE DUCTS 





239 


TABLE III.—EXCISION OF STRICTURE OR TUMOR AND ANASTOMOSIS OF ENDS OF THE DUCT 

















“Exe ellent; T- tube: remained in 




















T- tube remaine i 





Age ‘tmnt 
Case | and | bili- Date of Symptoms Previous operations Results 
sex | rubin | OPeration 
16 32 3.8 2-7-28 | Intermittent jaundice andcolic,| Cholecystectomy (elsewhere), 1924 Excellent. 
M 2 years 
17 56 15.0 | 12-21-28 | Jaundice and itching, 5 months} Cholecystectomy (elsewhere), July, 1929 
F for sever al weeks. 
18 55 11.5 | 10-11-30 | Biliary fistula, 4.5 months post-| Cholecystectomy (elsewhere), 1920; liver en- rE xcellent; 
F operative; intermittent Jaun-| larged and firm; neurofibroma obstructing com-| in for several weeks. 
dice e itching 5 years; chills) mon duct removed 
nd fever 








TABLE IV.—PLASTIC OPERATIONS FOR LOCALIZED STRICTURES 












































. | 
Age |Serum) Date of ; aa ; 
Case | and | bili- operation Symptoms Previous operations Operative findings | Postoperative progress 
sex | rubin | 
19 41 0.5 8-6-25 | Colic 5 months; Drainage, gall bladder| Incomplete stricture | Dec., 1926 jaundice, “slight pain; Sept., 
F jaundice and stones removed | common duct at 1928 jaundice and pain absent since 
(elsewhere), 1924 cystic duct; gall 1926; occasionally slight jaundice, chills, 
bladder contracted and fever; 10-7—30 good. 
to small fibrous 
mass 1.5 cm. in 
diameter 
20 39 9.0 7-30-25 | Colic and jaundice, | Cholecystectomy Stricture 2 cm.; re- | Jaundice recurred, 192 28; excellent ry 3 
F 2 years (elsewhere), 1919 constructed over | months, 1929; ¢ atheter removed at 
catheter; excision | jejunotomy, 1930; intermittent chills 
duodenal ulcer | and fever, 3-5-31. 
21 38 1.4 4-6-29 | Biliary clic, 2 weeks;| Gall-bladder opera- | In complete stricture & T- aw removed 7 8- 20; ; condition qued: 
F questionable jaun- tion (elsewhere), at juncture of com- -30 operation successfu 
dice Nov., 1926 mon and cystic 
ducts | 











tion of the common and hepatic bile ducts, and of 
the gall bladder, should it remain, must be ascer- 
tained. For example, if material resembling white 
of egg is excreted, the probabilities are that the 
gall bladder remains and that there is a stone in 
the cystic duct. When bile is excreted, the proba- 
bilities are that the obstruction is in the common 
bile duct and that it is caused by stone, by stric- 
ture, or by tumor in the head of the pancreas. If 
transplantation of an external biliary fistula is 
deemed the procedure of choice, it must adequately 
drain the intrahepatic ducts, and these ducts must 
be free of stones; otherwise the obstruction will 
recur. Furthermore, the possibility of a more cer- 
tainly curative type of operative procedure, 
namely, hepaticoduodenostomy, should be con- 
sidered if sufficient normal duct remains above 
the stricture or the fistula to enable the duct and 
the duodenum to be accurately anastomosed. 

In May, 1930, I operated on a patient (Case 3) 
who had undergone cholecystectomy elsewhere in 
November, 1929, for relief of gall-bladder colic, 
which had been present for 21 years. Subsequent 
to the cholecystectomy a biliary fistula had de- 
veloped. When the fistula closed, jaundice and 
fever would occur and would continue until the 
fistulous tract again opened and bile was dis- 
charged. At operation, the fistula was found to 


terminate exterior to a stump of common duct, 
which was dilated and was 1.5 centimeters in 
length and 1.5 centimeters in width. The large 
size of the common duct above the stricture made 
transplantation of the distal end of the fistula into 
the duodenum the advisable procedure; this was 
not done, however, until three stones, the largest 
I centimeter in width, had been removed from the 
intrahepatic ducts. Had the stones been over- 
looked they might not have been discharged spon- 
taneously through the anastomosis and symptoms 
of obstruction might have recurred, thus dis- 
crediting the type of anastomosis used. The 
patient has been in excellent health and without 
any further evidences of biliary obstruction since 
his operation. 


RESECTIONS OF THE AMPULLA OF VATER 


The cardinal symptoms of lesions of the am- 
pulla of Vater are icterus, distention of the gall 
bladder, and chronic obstipation. Mueller called 
attention to the fact that probably the most com- 
mon region of origin of the ampullary growth is 
the duodenal mucosa at the papilla, where an 
ulcer may develop, and that jaundice, the main 
symptom, is present except in a few cases in which 
ulceration of the lesion permits a channel to form 
through it for the passage of the bile. Such a lesion 





TABLE V.—TRANSPLANTATION OF EXTERNAL BILIARY FISTULAS 
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frequent pain, jaundice, chills, and 


T : ‘pine |i 2 7 
| Age Serum 
Case | and bili- Symptoms Date Operation Postoperative progress 
sex | rubin 
2 43 | 15.0 Pruritus and jaundice,| 1927 Cholecystectomy (elsewhere) Excellent, 1928; abdominal pain but 
F 0.3 I mont | 12-8-27 | Establishment external biliary fistula condition good, 1929; excellent, 
| | 3-13-28 | Transplantation external biliary fistula 1931. 
3 so | 9.4 | Jaundice andcolic,1 | 1928 Gall bladder and stone in common bile duct re-| Good, 1930; excellent, 1931. 
M year; drainage of move 
bile June, 1929 | Stone removed (elsewhere) 
| 12-28-29 | Transplantation of external biliary fistula 
4 33 Jaundice,1 month; | 2-3-30 Cholecystectomy (elsewhere) Excellent until Dec., 1930, then re- 
F 16.0 itching and nose- | 3-11-30*| Establishment of external biliary fistula | currence jaundice; 9-10-31 general 
bleeds; putty stools; 5~8-30 | Transplantation of external biliary fistula into) condition good; occasionally chills 
| chills stomach ae and fever; liver function and reten- 
9.4 | | 12-26-30 | Establishment of external biliary fistula _ tion of dye, graded 3; serum bili- 
| 3-17-31 | Transplantation of external biliary fistula into) rubin 4.7. 
| stomach | 
25 43 2.7. | Jaundice, ro months | 1928 Cholecystectomy (elsewhere) | Excellent 4-3-29; biliary colics and 
F 12-19-28 | Establishment of external biliary fistula | jaundice on 12-2-29; 11-27-31 
| 








3-7-29 | Transplantation of external biliary fistula 


fever; general condition not good. 





*Operative findings; adhesions of common duct and pancreas; enlargement of liver; stricture of common duct and biliary cirrhosis. 


may cause erosion of a blood vessel, producing 
intestinal hemorrhage and marked secondary 
anemia. 

Such a history of intestinal bleeding, with 
marked secondary anemia, was the only symptom 
of the patient whose ampulla of Vater including 
a portion of the duodenum, I successfully resected, 
performing choledochoduodenostomy at the same 
time. At operation, July 23, 1931, a distended gall 
bladder and common bile duct, the walls of which 
were normal in color and in which no stones were 
palpated, directed attention to the pancreatic and 
the ampullary portion of the duct. The head of 
the pancreas was normal to palpation but there 
was apparent thickening or enlargement in the 
region of the ampulla. The possibility of a benign 
ulcer of the posterior wall of the duodenum, of a 
tumor of the small intestine, or of an ulcer or 
tumor in the end of a Meckel’s diverticulum was 
eliminated by the exploratory operation. The 
liver was not cirrhotic, and the possibility of bleed- 
ing cesophageal varices was eliminated. The de- 
tails of the operative procedure and a pathological 
description of the resected lesion are being pub- 
lished elsewhere (10). The ease with which the 
posterior wall of the duodenum could be brought up 
for resection after an incision is made through the 
anterior duodenal wall was noteworthy. Resec- 
tion of the entire thickness of the posterior wall 
of the duodenum, including the ampulla of Vater, 
beginning 1 centimeter beyond the periphery of 
the lesion and carrying the resection to the 
pancreas was accomplished, and the posterior 
wall of the duodenum was approximated by inter- 
rupted sutures of catgut. No attempt was made 
to isolate or identify the pancreatic ducts, for it 
was felt that the pancreatic fluid would seek a 


channel between the interrupted sutures, which 
seemingly has proved to be the case. The common 
bile duct was divided immediately above the 
duodenum, the distal end doubly ligated with 
silk, and the proximal end anastomosed to the 
duodenum with silk. 

Interesting patients from the standpoint of per- 
manency of cure following resection of the am- 
pulla of Vater for carcinoma, was one operated on 
by Koerte, which patient according to Clar re- 
mained cured for 17 years, and Kelly and Burn- 
ham’s patient who was well for 84 years following 
resection of the tumor. In a consideration of the 
various methods of operation for tumor of the 
ampulla of Vater, it is only fair to give credit to 
palliative or conservative methods of relieving 
the obstruction by anastomosis between the 
biliary and intestinal tracts and to call attention 
to Abell’s interesting case in which radium was 
applied by a very ingenious method to the ampul- 
lary lesion. If the patient is deeply jaundiced, or 
if his condition is such that resection of the am- 
pulla cannot be accomplished with a reasonable 
margin of safety, it would seem that the palliative 
operation of biliary intestinal anastomosis is in- 
dicated. On the other hand, if the patient is in 
good condition and the lesion is producing such 
symptoms as bleeding which may terminate the 
patient’s life unless the lesion is removed, it 
would seem that resection should be undertaken. 
It is evident that cholecystostomy or cholecyst- 
gastrostomy are advisable preliminary to resection 
of the ampullary lesion if patients are deeply jaun- 
diced. In further support of the argument favor- 
ing ampullary resection in indicated cases is the 
relative benignity of carcinomata of the ampulla 
of Vater. 
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TABLE VI.—HOSPITAL MORTALITY FOLLOWING OPERATIONS FOR STRICTURE OF THE COMMON 
AND HEPATIC BILE DUCTS 






































Age | Serum 
ra, Ee: spe Date of _ : 7 ae ee Operative findings " ae ; 
Case — Ld operation Symptoms Previous operations and operation Postoperative progress 
) 26 36 Itt 9Q-4-28 ‘Painless jaundice, 5 | C holecystostomy Stump of hepatic Transfusion Sept. 4 and 9; died g-12-28; 
F | months; coagulation (elsewhere), 1927; duct 3 mm.; inac- renal and hepatic insufficiency (clini- 
} time 11 minutes cholecystectomy curate anastomosis cally); intra-abdominal hemorrhage 
| (elsewhere), 1927 over T-tube (hep- (necropsy). 
| | aticoduode nostomy) 
27 48 | 12.8 | 3-6 ash Biliary fistula, 3 Cc halecystectomy \atensive stricture of | Death 3-13-26; (necropsy) intra- abdonii- 
F | months; chills, fever,| (elsewhere), 192 hepatic ducts (com-| nal hemorrhage; acute suppurative 
| and jaundice, 8 attempted relief. fad mon duct stones re- | cholangeitis; intr ahepatic stones and 
| | months; deep jaun- stricture of common | moved); plastic chronic hepatitis 
| | dice, 3 weeks; duct (elsewhere), hepaticoc holedocho- 
| | splenomegaly 1926 duodenostomy 
— ——|~ ee = a SA ea ce eta : ws ‘ 
28 39 | 10.0 7-25-28 | Increasing jaundice, lipartneatad dunds né nal Complete s stricture eat Died 7-26-28; (necropsy) intra-abdominal 
F | 2 months with j in- ulcer closed (else- common duct to hemorrhage. 
| | tense itching; 32 where), 1927; chol- within 0.5 cm. of 
| | pounds weight loss ecystectomy (else- liver; (hepaticogas- 
| where), Nov., 1927 trostomy) 

20 | 49 | 1.8 | 7-22-27 | Following operation Cholecystectomy, Complete stricture Died 3-23-29 of intra catdowibal hamor- 
| F | 5 8 | ro-1r9-28 | in 1922; recurrence 1922; choledocho- extrahepatic ducts; thage; anastomosis satisfactory (ne- 
| 1.8 | 3-18-29 | of jaundice, chills, gastrostomy 7-22~-27| liver Paris green cropsy). 
| | | and fever with cirrhosis; 
| | transplantation of 

) | | external biliary 
| fistula 








SUMMARY 


The results in 30 cases of stricture and tumor of 
the common and hepatic bile ducts and the am- 
pulla of Vater in which I operated at The Mayo 
Clinic are reported. 

Excellent results have been obtained in many 
cases in which accurate anastomosis has been 
made between the remaining portion of the duct 
and the duodenum or between the severed ends of 
the duct itself, and in which biliary fistulas have 
been transplanted into the stomach or duodenum. 
For such procedures to be successful too much 
infection must not exist in the hepatic parenchyma 
in the intrahepatic ducts, or in the remainder of 
the extrahepatic duct above the stricture. 

Failure to obtain lasting good results could 
almost be predicted at the time of anastomosis, if 
the liver has a marked cirrhotic appearance, if the 
stump of the duct is unduly thickened, or if 
purulent bile or granular stones are present 
within the hepatic ducts. 

The ampulla of Vater and a portion of the 
duodenum of a patient whose only symptom was 
intestinal bleeding with anemia were successfully 














resected. This directs attention to the fact that 
such tumors may be removed. 
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THE SURGICAL ASPECTS OF 
SUPRARENAL ABNORMALITIES 


MONG the interesting advances in 
surgery have been the identification 
and surgical removal of tumors of the 

parathyroid bodies and of adenomata of the 
pancreas. The effect of both these growths 
is to increase the activity of the structures in 
which they are situated; tumors of the para- 
thyroid bodies increase the excretion of cal- 
cium derived from the skeletal reserves, and 
those of the pancreas cause overproduction 
of insulin with hypoglycemia. Identification 
and removal of such tumors have restored to 
normal the metabolic activities of the struc- 
ture in which the tumors were situated. 
Further studies on abnormalities of the 
other ductless glands would indicate that 
tumors developing in them give rise to char- 
acteristic symptoms. Structurally, the supra- 
renal glands are composed of two distinct 
parts, the cortex taking its derivative from 
the mesoderm of the Wolffian body, and the 
medulla from the sympathetic nervous sys- 
tem. Tumors arising from the medullary 
substance are neuroblastomata, ganglioneuro- 
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mata, and paragangliomata. Neuroblastoma 
metastasizes early to the liver and lungs in 
the adult, and to the skull and long bones in 
children. The ganglioneuroma, benign in 
type, produces no characteristic clinical symp- 
toms. It is usually found unexpectedly at 
necropsy. Most important tumors of the 
medullary portion of the suprarenal gland are 
paragangliomata, benign in character, char- 
acterized clinically by attacks of paroxysmal 
hypertension. Excellent results over periods 
of more than six years have resulted follow- 
ing removal of suprarenal paragangliomata by 
Mayo, Shipley, and Porter. 

The most frequently occurring suprarenal 
tumor is that involving the cortex. Several 
excellent summaries of reported cases have 
appeared in the literature. To the signs and 
symptoms thought to be pathognomonic of 
such tumors, Gallais has applied the name 
Le syndrome génito-surrénal and Krabbé, that 
of “‘adrenal hirsutism.” Briefly, the syndrome 
is accompanied by heterosexual changes, such 
as virilism, hirsutism, amenorrhoea, and oc- 
casionally hyperglycemia with glycosuria. 
After removal of this type of suprarenal tu- 
mor, the secondary sexual characteristics have 
reverted essentially to normal, as reported by 
Colletts and Gordon Holmes. 

Clinically and experimentally, Marine and 
Jaffé have shown that an intimate relation 
ship exists between the suprarenal body and 
the other ductless glands. Further support 
to their thesis is the fact that in the past year 
Cushing has collected a group of fourteen 
cases, the clinical picture of which has been 
similar to that in cases of tumor of the supra- 
renal cortex, and in many of these cases he 














has found basophilic adenomata of the pitui- 
tary gland to be present; sometimes the tu- 
mors were so small that it was necessary to 
study the pituitary body in serial section in 
order to demonstrate their presence. Inas- 
much as in most such cases examination of 
the suprarenal gland gives no evidence of 
tumor, but in the occasional case there is 
hypertrophy of the cortical portion of the 
structure it becomes necessary to approach 
the problem from the other angle, namely, to 
determine whether or not patients with syn- 
dromes suggesting tumors of the suprarenal 
cortex may not also have adenomata of the 
pituitary body. It might seem that this adds 
to the complexity of making a differential 
diagnosis between the two lesions. Such, 
however, should not be the case, since in 
many instances the suprarenal tumor can 
easily be palpated through the abdominal 
wall, or gives evidence of its presence by dis- 
placement of the kidney; furthermore, in 
doubtful cases, extraperitoneal exploration of 
the suprarenal gland can be carried out with 
ease and comparative safety. Transperitoneal 
abdominal exploration of the suprarenal 
glands enables one at the same time to deter- 
mine the condition of the liver as well as of 
the ovaries, and particular importance should 
be attached to the ovaries because of the fact 
that a particular type of ovarian tumor, called 
arrhenoblastoma, may be accompanied by 
symptoms of virilism and hirsutism as re- 
ported by Robert Meyer of Germany, and 
Krock, Taylor, and Wolferman in this coun- 
try. That such a syndrome is also associated 
with arrhenoblastoma of the ovary may be 
explainable by the fact that, embryologically, 
the ovary takes its origin from the wolffian 
ridge in common with the suprarenal cortex 
and testes. 

As previously stated, since removal of a 
cortical tumor of the suprarenal alone has 
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been followed by reversion to normal of sec- 
ondary sexual characteristics, it would be of 
great interest to note whether or not the re- 
moval of the arrhenoblastomata of the ovary 
and roentgen treatment of basophilic pitui- 
tary adenomata would be followed by similar 
results. 

Even a brief discussion of Le syndrome géni- 
to-surrénal, as characteristic of tumors of the 
suprarenal cortex would be incomplete with- 
out emphasizing the fact that large tumors of 
the suprarenal gland may occur without this 
syndrome being present. This is particularly 
well illustrated in the case of a young woman, 
aged 32 years, from whom a hypernephroma 
of the right suprarenal gland, 12.5 by 10 
centimeters in diameter, was removed. Al- 
though she had had amenorrhcea for eighteen 
months and had had recurring weekly attacks 
of pain in the right upper abdominal quadrant, 
with chills and fever, virilism, hirsutism, or 
paroxysmal hypertension was not present. 
Three months following the removal of the 
hypernephroma, the patient had gained 
twenty pounds in weight, had had two normal 
menstrual periods, and had been completely 
relieved of the attacks of abdominal pain and 
fever. 

The statement of Rowntree and Ball con- 
cerning suprarenal tumors is worthy of quota- 
tion: “The complexity of the whole problem 
is especially striking. In many cases, clinical 
and pathological data indicate involvement 
of some particular portion of the suprarenal 
gland and the diagnosis is definite and clear- 
cut. In other instances, complexity of the 
clinical picture would seem to point to in- 
volvement of both medulla and cortex.” 

This statement, I believe, would apply 
equally well to cases in which tumors of any 
of the ductless glands has resulted in Le 
syndrome génito-surrénal. 


WALTMAN WALTERS. 
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THE OCCLUSION OF LARGE 
BRONCHI 


A AHE delay of the development of tho- 
racic surgery was probably due more to 
the fears and dangers of open pneumo- 

thorax than to any other one factor. Satis- 
factory methods for maintaining adequate 
respiration in the presence of large openings 
into the chest have obviated to a large extent 
this difficulty. Probably the second most 
important factor that served as a deterrent to 
the development of thoracic surgery has been 
the absence of a method by which large 
bronchi may be occluded with safety. The 
problem is not a new one as Hippocrates is 
quoted as giving up in despair in his attempts 
at causing persistent bronchial fistulae to 
heal and advising ‘‘letting nature take its 
course.” 

Many different kinds of procedures have 
been tried on animals in an attempt to find a 
satisfactory method of occluding large bron- 
chi. It has been the experience of most inves- 
tigators that it is not difficult to maintain 
closure of a bronchus following a lobectomy 
but that the bronchial stump usually reopens 
following a pneumectomy. Bettmann believes 
that the successful closure of a large bronchus 
depends upon its being covered by peri- 
bronchial tissue and that pneumectomy can- 
not be performed safely because of the 
absence of enough tissue to cover the stump. 
Heuer alone has had a low mortality rate in 
performing pneumectomies in dogs. Most of 
the methods which he tried gave good results. 
These results in which an entire lung was 
removed were very encouraging but it is to 
be remembered that the conditions differed 
from that encountered in the human in that 
infection was not present and also in that the 
extremely movable mediastinum of the dog 
allows shifting of the remaining intratho- 
racic organs. 
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The most encouraging results by a method 
which has probably the largest field of 
therapeutic application are those that have 
been obtained recently by Adams and his 
associates of the Department of Surgery of 
the University of Chicago. Their experi- 
ments were performed on dogs. Adams and 
Livingstone found that complete stenosis of a 
bronchus o.5 inches in diameter was a routine 
occurrence within 2 weeks following the appli- 
cation of a 35 per cent solution of silver 
nitrate. A small pledget of cotton attached 
to a wire rod was saturated with the silver 
nitrate solution and it was introduced into a 
bronchus through a bronchoscope where it 
was allowed to remain for about 10 seconds. 
Stenosis of the lumen of the bronchus was 
accomplished by a collapse of its wall and by 
the filling in of the lumen by the injured ele- 
ments of the wall and granulations. Subse- 
quently fibrous tissue formation took place. If 
necrosis of the entire bronchial wall were pro- 
duced, only the epithelium regenerated. Mas- 
sive atelectasis was associated with the com- 
plete stenosis of the main bronchus of a lobe. 
The use of 50 and 75 per cent solutions of 
silver nitrate were sometimes followed by 
death due to pulmonary hemorrhage. 

Adams and his associates have used this 
method in treating pathological conditions 
that were produced experimentally. Persistent 
bronchial fistula were produced in dogs by a 
method which they describe. Prompt closure 
of the fistula took place in all experiments in 
from 8 to 14 days following the application 
of the silver nitrate. 

Adams obtained little success in his at- 
tempts to close bronchi draining pyogenic 
lung abscesses in dogs. The abscesses were 
produced by the Holman-Cutler technique in 
8 dogs. Efforts were made to occlude the 
bronchus of the affected lobe in four of these. 
Complete stenosis of the bronchi was obtained 














in 2 dogs after cauterization had been per- 
formed four and six times, respectively. This 
occurred 3 and 4 months after embolization, 
by which time the abscesses had healed with 
cessation of drainage through the bronchi. 
He concludes that pyogenic abscess cavities 
healed more slowly when stenosis was at- 
tempted than when it was not attempted. 
On the contrary, when abscesses were pro- 
duced by emboli containing human tubercle 
bacilli, it was found that healing usually took 
place more rapidly in the animals in which 
the bronchus of the lobe was 
cauterized. 

Probably the most significant results were 
obtained by Adams and Vorwald in additional 
experiments in which widespread pulmonary 
tuberculosis was produced in dogs by the 
introduction of human tubercle bacilli into the 
blood stream. A saline suspension of human 
tubercle bacilli was injected into the femoral 
vein. Two to 6 weeks later massive atelectasis 
of two of the lobes of the lungs of each dog 
was produced. The animals which had not 
died by the end of 4 months were sacrificed. 
Few or no tubercles were found in the 
atelectatic lobes, whereas the inflated lobes 
were studded with miliary tubercles. Micro- 
scopic examination revealed an occasional 
small tubercle in the collapsed tissue, while in 
the inflated lung were many large tubercles 
with caseating centers. In other experiments, 
tubercle bacilli were injected into the left 
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pulmonary artery. The left primary bronchus 
received an application of silver nitrate 2 to 
6 weeks later. At autopsy, varying amounts 
of tuberculosis were found in the inflated right 
lung while the atelectatic left lung showed no 
gross involvement. 

As to whether. or not the brilliant results 
that were obtained by Adams and his asso- 
ciates in their experimental work can be 
duplicated in patients, it is too early to state. 
The method probably will not be effective 
in pyogenic infections unless there is an 
associated fistula to the exterior which 
allows adequate drainage. One would not, I 
think, expect to be able to close by silver 
nitrate a bronchus communicating with a 
large tuberculous cavity that was associated 
with a productive cough. Even though such 
a bronchus could be closed, it might prove 
unwise to do so. It would seem that one 
should be able to close by this method the 
bronchus to a lobe in which the non-pro- 
ductive type of tuberculous lesion is present. 
As a preliminary to lobectomy for tumors, it 
should lower greatly the mortality rate if 
satisfactory occlusion of the bronchus can be 
produced. The very least that can be said 


for this simple method that may be far 
reaching in its therapeutic application is 
that it supplies an additional means by which 
many problems connected with the surgery 
and physiology of the lungs may be attacked 
ALFRED BLALOCK. 


experimentally. 











MASTER SURGEONS OF AMERICA 


LEVI COOPER LANE 


URGEON, founder of Cooper Medical College, now the Medical Depart- 

S ment of Stanford University, builder of the college buildings and Lane 

hospital; founder of the Lane Popular Lectures (1881), the Lane Medi- 

cal Lectures (1896) and the Lane Medical Library—this was Levi Cooper Lane. 

Dr. Lane was a man of strong character activated by a single purpose, namely, 

to advance to the limit of his capacity the cause of scientific medicine. To this 

end he devoted his life with a persistence which, against the handicap of delicate 
health, knew no check but rose above any discouragement. 

Of pure English (Quaker) stock, the oldest of nine children of Ira Lane and 
Hannah Cooper, Levi Cooper Lane was born on a farm at West Elkton near 
Somerville, Ohio, May 9, 1828.1 His paternal grandparents came from North 
Carolina and his maternal from South Carolina, crossing the Cumberland Gap in 
1807. He had some preliminary education at Farmers’ College, took his academic 
course at the Union Theological Seminary, Schenectady, New York, which insti- 
tution later granted him the degree of Master of Arts and in 1887 that of Doctor 
of Laws. In 1851 he was graduated from Jefferson Medical College, Philadelphia. 

He spent the following four years as interne and house officer at Ward’s 
Island, New York, and in 1855 passed examination for entrance into the Medical 
Corps of the United States Navy, receiving the highest mark of a class of one 
hundred, a mark which remained the highest in navy examinations for nearly 
fifty years. In the great Naval Hospital at Quarantine, Staten Island, New York 
(3000 beds), he learned to know typhoid fever. He knew it only too well, for he 
contracted the disease and was desperately ill. He used to say: “‘ These young men 
have to use a thermometer to make the diagnosis of typhoid fever. They do not 
know typhoid.” His sea duty was on the U.S.S. Decatur and while his ship was in 
European waters he spent two months in study in Goettingen on furlough. He 
spent two years on the coast of Central America where he learned Spanish; and in 
1858 at Chinandagua, Guatemala, he performed his first operation for goiter. It 
is of some interest to note that his vessel was the refuge of some of Filibuster 
Walker’s men. 

. : pos hed pore reset | ae ag phy «ere pd f parade Rnd birth has been variously given as 1828 and 1830, but the former 
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Dr. Lane resigned from the navy in 1859, and at the invitation of his uncle, 
Elias Samuel Cooper, who founded the first medical college on the Pacific coast 
(1858), joined him in the practice of surgery in San Francisco and entered the 
faculty of the medical school as professor of physiology. 

After Cooper’s death in 1862, the school languished; and when in 1864 Dr. 
Hugh H. Toland founded the Toland Medical College (now the medical depart- 
ment of the University of California), erecting a commodious building, Lane with 
several other members of the old faculty became teachers in that institution. In 
1870, Dr. Lane resigned from Toland College and reorganized the old school. 

Two years (1874-1876) Dr. Lane spent in Europe in intensive study. He 
attended a course in pathology by Virchow and in London received the degree 
of ““M.R.C.S.” 

In 1881 Dr. Lane, without so much as consulting his faculty, built a great 
college building and invited the faculty of the medical college of the Pacific, as 
the old school was called, to join him in developing a new school to be known as 
Cooper Medical College, in honor of his uncle. 

It is interesting to note that the gift of the building was on condition that 
there be given by the faculty each winter a course of popular medical lectures. 
This course of lectures has been given annually ever since, the fiftieth course being 
completed this year. In this matter of the instruction of the general public in 
medical science Dr. Lane was at least thirty years ahead of his time. 

In 1890 Dr. Lane built an addition to the College building, doubling its size 
and in 1894 built Lane Hospital (250 beds). He was proud to state that he had 
built these buildings ‘‘ with moneys earned by himself in his profession.” 

Among the most far reaching of Dr. Lane’s accomplishments was the founding 
of the Lane Medical Lectures, for students and practitioners. The happy choice 
of William Macewen, regius professor of surgery, University of Glasgow, to in- 
augurate the course, gave the lectures such prestige that there has never been any 
difficulty in securing as lecturers men of the highest attainment in medicine, 
surgery, and medical research, such as Sir Michael Foster, Sir Thomas Clifford 
Allbutt, William H. Welch, and Sir Patrick Manson. 

Dr. Lane died February 18, 1902. By the will of his widow, whose death 
occurred the following August, one-third of his estate was given to Cooper 
Medical College, all that could be given by the then law of the State of Califor- 
nia, for the purposes of a medical library. This library, since known as the Lane 
Medical Library, is the largest and most complete west of Chicago, and ranks 
perhaps fifth in importance in the United States. It is not merely a College library 
but is administered for the benefit of the medical profession. 

Though never robust physically, Dr. Lane, by virtue of self discipline and per- 
severance, conducted an enormous medical and surgical practice. All his life he 
was a student. He early learned to divide his sleep, working at his books the 
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larger part of every night. Six nights in the week he read medicine, the seventh 
general literature. He read easily Greek, Latin, French, German, Italian, and 
Spanish. As an exercise in Greek he religiously read Hippocrates once a year. 

He wrote comparatively little; his thesis on ‘External Urethrotomy” and 
one or two other papers were in Latin; in addition these were a few medical 
papers, e.g., on supracondyloid fracture of the elbow, read before the American 
Surgical Association, 1895, a few pamphlets, mostly controversial, for he lived in 
a period when personalities were prominent. In the matter of the supracondyloid 
fracture of the elbow, he insisted upon the “straight position,’ molding the joint 
daily by passive flexion. He secured excellent results, doubtless more because of 
the molding of the soft callus than the position of retention. But he was wont to 
classify surgeons as good or not according to whether they treated fracture of the 
elbow in the straight position or otherwise. 

He translated Billroth’s Surgical Pathology for his students, laboriously 
writing out the translation in blank books and finishing this or that chapter, as 
seen by his notes, at three or four in the morning. He projected a great textbook 
on surgery in three volumes, but lived only to complete the first, Surgery of the 
Head and Neck, which, though perhaps ill timed, nevertheless is a mine of per- 
sonal observation, rich in reference to the surgery of the nineteenth century. 

A skillful anatomist, he maintained for many years a small private dissecting 
room where he was wont to prepare himself for any unusual operation by dis- 
secting the part ahead of time. 

He was a humanitarian of intense feeling for the unfortunate, and while not 
interested in the conventional organized charities, did much private charitable 
work, and no one knows how much. He said: “It is a great thing to relieve pain.”’ 
A keen observer of human character, he had no patience with a shirk or a ma- 
lingerer, and his incisive tongue and classical vocabulary left no misunderstanding 
as to the duty of the individual to society, but on the other hand he often said he 
wished no man to feel too poor to have his services. I heard him say that any man 
who had been in Andersonville or Libby prison could have his services without 
charge. 

If one were to seek a single word to indicate the dominant feature of his 
character it would be loyalty, for his friend could do no wrong and his enemy no 
right. How penetrating the glance of his keen blue eyes as he sought loyalty in 
others! 

As a surgeon his methods were not brilliant, but simple and direct. He was 
not greatly original and yet at the instance of a mother whose child was afflicted 
with microcephalus, who asked him could he not unlock her baby’s brain and give 
it a chance to expand, he performed a craniotomy similar to that done by Lan- 
nelongue many years later. Vaginal hysterectomy he worked out as an original 
anatomical problem before.1880 not being aware that the operation had been 
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done in France in the early years of the nineteenth century and had been for- 
gotten. He was a pioneer in suprapubic prostatectomy and devised a long pair of 
scissors with suitable curve for cutting away the middle and lateral lobes of the 
gland, guided by a finger in the bladder. He did much work on goiter and was 
very successful. His method in pre-antiseptic days was to shell out encapsulated 
adenomata and in diffuse goiter to transfix the gland with a peculiarly shaped 
transfixing forceps of his own design, cutting the tissue between ligatures, there- 
fore, with little bleeding. He called thyroidectomy the operation of a hundred 
ligatures. He used silk for ligatures, and left the ends hanging out of the wound for 
drainage to be drawn out as they became loosened. He performed many notable 
operations, having the courage to attack the most desperate cases. On one occa- 
sion, while operating for extensive cancer of the mouth, he was obliged to ligate 
the common carotid and in a few hours ligated the other, practically simultaneous 
ligation of both common carotids. The man lived for a number of years, a monu- 
ment perhaps more to the size of his vertebral arteries than to the prowess of his 
surgeon. He ligated the abdominal aorta for aneurysm but never published the 
case. The man lived four or five days, when, pulling himself up into a sitting 
position, he strained and tore open the artery. 

Towards the end of his career he was afflicted with a slowly progressive dis- 
ease, purulent bronchitis, and some said he suffered from diabetes. He was en- 
gaged in writing the second volume of his textbook on surgery, Surgery of the 
Chest and Abdomen, struggling to complete it. At first he wrote twenty pages in a 
night, then fifteen, and then ten, and as his weakness progressed the pages 
gradually diminished to three, but he wrote these three, then two and finally one 
daily before he was obliged to give up. 

He had no children, but Cooper Medical College was to him a child. Feeling 
that the institution had been built up by the devotion and self sacrifice of himself 
and faculty (surely the young men who succeeded him could carry on with similiar 
devotion), he had inserted into the deeds of the property to the corporation 
clauses to the effect that should the directors at any time cause the college to be 
united with any other institution, the property should automatically revert to 
the state. However, shortly before his death it was gradually borne in upon him 
that the cost of medical education was increasing by leaps and bounds, that sub- 
stantial salaries had to be paid to the non-practicing members of the faculty, the 
physiologist, the anatomist, the pathologist, the chemist, and the bacteriologist, 
and costly laboratories must supplant the lecture room. There was in sight no 
adequate endowment. Therefore, realizing that the institution could not stand 
alone and remain a class A medical school, he had the entire property deeded back 
to him by the corporation, whereupon he redeeded it to the college with the 
restrictive clauses omitted. He went further and entered into negotiations with 
David Starr Jordan, president of Stanford University, looking toward the ab- 
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sorption of the school in that University. The amalgamation took place in 1909, 
seven years after Dr. Lane’s death. The conditions on which the directors of the 
college deeded the College property to Stanford University were simply that the 
property should be used for purposes of medical education in the sense of teach- 
ing young men and young women to be practitioners of medicine and that Dr. 
Lane’s memory should be suitably preserved. Since buildings become out of date 
and have to be replaced, Dr. Lane’s real monument is the Lane Medical Library 
and the Lane course of Medical Lectures, more enduring than brick or stone. 
EMMET RIXFORD. 

















EARLY AMERICAN MEDICAL SCHOOLS 


THE MEDICAL COLLEGE OF VIRGINIA 
WYNDHAM B. BLANTON, M.D., RicHMonp, VIRGINIA 


HE third medical school to be established in 

Virginia was organized in Richmond in 1838 

as the Medical Department of Hampden- 
Sidney College. It began as a private venture 
inaugurated by a group of young men, several of 
whom had previously taught in other institutions. 
It was hoped that the new institution would 
attract some of the 400 and more students who 
were every year leaving Virginia for study in 
Northern medical schools. The founders were an 
exceptional group of men. Augustus L. Warner 
( -1847), graduate of the University of Mary- 
land and fresh from the chair of anatomy and 
surgery in the University of Virginia, became 
dean and professor of surgery and_ surgical 
anatomy. He possessed marked ability as an ad- 
ministrator and surgeon and was the moving 
spirit in the new enterprise. John Cullen (1797- 
1849), native of Ireland and graduate of the 
University of Pennsylvania, was accorded the 
chair of the theory and practice of medicine, 
adorning it until his death in 1849. Lewis Webb 
Chamberlayne (1798-1854), of proud Virginia 
ancestry, likewise a graduate of the University of 
Pennsylvania, held the chair of materia medica 
and therapeutics. Socrates Maupin (1808-1871), 
“‘a quiet little gentleman” and a graduate of the 
Medical Department of the University of Virginia, 
assumed the chair of chemistry and pharmacy. 
In 1853 he resigned to accept a similar position 
in his alma mater where he was shortly honored 
by being made chairman of the faculty. Richard 
Lafon Bohannan ( ~-1887), still another 
graduate of the University of Pennsylvania, was 
made professor of obstetrics and the diseases of 
women and children, a position he acceptably 
filled until his death in 1887. Thomas Johnson 
became professor of anatomy and physiology. 
He had enjoyed the advantages of study in France 
under Laennec and had recently taught anatomy 
and surgery in the University of Virginia. 

The College opened its doors in the old Union 
Hotel on East Main Street which had been con- 
verted into creditable teaching quarters and an 
infirmary. There was an impressive anatomical 
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museum and excellent chemical apparatus. In a 
short while plans were under way for a much 
more elaborate building, and an entirely new 
structure on Shockoe Hill was soon ready .for 
occupancy. The Egyptian building, as it is still 
called, was erected on land donated by the city 
with money loaned by the Legislature from its 
Literary Fund. The catalogue of 1845 announced 
that “the magnificent and commodious College 
Edifice has been completed.” Lecture rooms, dis- 
secting hall, infirmary were all under one roof. 

The enrollment steadily grew from 46 in 1838 
to 80 in 1851. The attendance did not exceed 
this number until the Civil War, when classes ‘of 
more than 200 were taught. Ninety per cent of 
the students were from Virginia. The tickets of 
each professor were paid for separately, and for 
many years averaged between 15 and 20 dollars a 
subject. 

The course of instruction was modeled after 
that of the older Northern schools. It consisted 
of two sessions of 4 months each, the second a 
repetition of the first. Graduation was contingent 
on two terms of study preceded by a year under 
some reputable physician, or attendance on the 
summer course, a thesis, an oral examination, and 
a fee of twenty-five dollars. In the catalogues 
stress was laid upon the advantages the school 
had to offer Southern students—unlimited ma- 
terial for anatomical dissection, bedside instruc- 
tion in an infirmary purposely housed under the 
same roof as the college, and the opportunity to 
study diseases peculiar to the South in their 
native habitat. In fact the type of clinical in- 
struction given, offering as it did, ready access to 
ward patients and ample opportunity to follow 
in each case the progress of disease, was loudly 
proclaimed as superior to the amphitheater 
method which was then so popular in Phila- 
delphia. 

This tranquil course of events was disturbed in 
1854 by an unhappy schism arising out of a dis- 
agreement as to who had the right to appoint new 
members to the faculty, the Board of Hampden- 
Sidney College or the medical faculty itself. The 
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Fig. 1. Old Union Hotel, Nineteenth and Main Streets, first building occupied by 
Medical Department of Hampden-Sidney College. 


quarrel assumed large proportions and excited a 
heated pamphlet warfare. It was ultimately 
settled by the legislature’s granting the medical 
faculty a new and separate charter. Thereafter 
the school was known as the Medical College of 
Virginia. 

The new freedom was dearly bought, because a 
large element of the profession of Virginia was 
from this time on allied against the institution. 
This element controlled the medical journals of 
the state and until the Civil War violently at- 
tacked the faculty, relentlessly exposing every 
weakness of the college. Dr. B. R. Wellford, the 
professor of materia medica and therapeutics, a 
man of national reputation and unimpeachable 
character, bore the brunt of the attacks, choosing 
as he did to become the mouthpiece of the faculty. 

In spite of outside interference the institution 
made progress and some exceptional men were to 
be found in her faculty during this period. 
Jeffries Wyman succeeded Thomas Johnson and 
gave great and lasting impulse to the teaching of 
anatomy in the school. Under him the anatomical 
and pathological museum grew apace. Wyman 
terminated his teaching in Richmond to become 


Hersey professor of anatomy at Harvard. Mere- 
dith Clymer who held the chair of medicine from 
1848-1849 subsequently occupied several pro- 
fessorships in the North and achieved distinction 
in the field of nervous and mental disease. More 
memorable was the brief occupancy of the chair 
of the Institutes of Medicine by Charles Edward 
Brown-Sequard. The famous savant taught in 
the college for a single session. He filled the base- 
ment of the college building with experimenta! 
animals, let down into his own stomach sponges 
on strings, withdrew them before the class to 
demonstrate digestive fluids in action, and did 
many another novel and startling thing to the de 
light and wonder of his class. His passionate love 
of science and the facility he possessed of com- 
pelling nature to reveal her secrets for first-hand 
observation, made a lasting impression on his 
students. 

The Civil War added immensely to the re 
sponsibilities of the college. In the fall of 1850 
Dr. Hunter McGuire was successfully conducting 
an extramural school in Philadelphia. Through 
his personal influence and effort the Southern 
students in both the University of Pennsylvania 
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Fig. 2. Egyptian Building. 


and Jefferson were assembled and transferred en 
masse to Richmond. Two hundred and fifty 
strong, they were met at the station by enthusi- 
astic citizens and students and later welcomed by 
Governor Wise in an address in the Capitol 
Square. Many of these students elected to con- 
tinue their course in the Medical College of Vir- 
ginia. This trebled the student body and taxed 
the institution to capacity. The Legislature 
rallied to the support of the college, voting thirty 
thousand dollars for a new hospital which was 
shortly erected adjacent to the college. Through- 
out the period of the war the faculty taught at 
fever heat, giving two courses a year. It was the 
only Southern medical school which never closed 
its doors during the period of hostilities. Thou- 
sands of soldiers were cared for by the faculty and 
students. Several of the faculty, in addition to 
their teaching positions, held important posts in 
the military service of the Confederacy. Charles 
Bell Gibson, professor of surgery was surgeon-in- 
chief for the Virginia forces. James B. McCaw, 
professor of chemistry and pharmacy, was in 
charge of the Chimborazo Hospital, an institution 
that cared for more than 75,000 sick and wounded 
during the war. The graduation of large medical 
classes twice a year and the entrance of these 
graduates into the medical service of the Con- 
federacy was no small part of the contribution of 
the college to the cause of the South. 


The college faced the post bellum reconstruction 
bravely. In spite of poverty and a student body 
reduced at one time to a bare corporal’s guard, 
efforts were steadily made to improve the stand- 
ards of teaching and to give the students access 
to better clinical material. Clinical instruction 
was offered in Howard’s Grove Hospital—an in- 
stitution of five hundred beds—the college hos- 
pital, the Richmond Almshouse, and the City 
Dispensary. 

The faculty after the war was composed of R. 
T. Coleman in the chair of obstetrics, D. H. 
Tucker in medicine, J. S. Wellford in thera- 
peutics, J. B. McCaw in chemistry, A. E. Peti- 
colas in anatomy, and Hunter McGuire in sur- 
gery. Naturally many changes were wrought as 
time went on. In 1881 Hunter McGuire resigned 
and was succeeded by J. S. D. Cullen, of almost 
equally illustrious war record. Frank D. Cun- 
ningham followed Samuel Logan in anatomy in 
1867. E.S. Gaillard, editor of Gaillard’s Medical 
Journal, taught pathology from 1867-68. Levin 
S. Joynes and Otis F. Manson were added to the 
faculty. 

The elevation of standards came slowly—too 
slowly for the critics of the college. The old 
charge of a “closed corporation,” an institution 
run for personal advantage, began to appear in 
the journals. The fees were said to have been cut, 
scholarships abused, and the two short courses 
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Fig. 3. McGuire Hall, principal teaching unit, Medical College of Virginia. 


for graduation were held to be entirely inadequate 
in preparation for the practice of medicine.’ The 
Journal of the American Medical Association, in 
two withering editorials, charged that the faculty 
was opposed to the medical examining board and 
had sanctioned the appearance of their students 
before a committee of the legislature asking ex- 
emption from the state examination. This was 
convincing evidence to the Journal that the work 
of the college was not what it should be. The 
Governor of the state took a hand and appointed 
an entirely new board of trustees. After months 
of futile effort to obtain control of the college, the 
matter was settled in the courts in favor of the 
old board. 

‘In May, 1893, a rival school, the University 
College of Medicine, was organized in Richmond. 
At its head was Hunter McGuire, a former pro- 
fessor of surgery in the old school, whose repu- 
tation was now at its height. About him a large 
faculty was gathered to teach medicine, dentistry, 
and pharmacy as the three departments of the 
new school. From the first this school attracted‘a 
large attendance. The enrollment the second 
year was 180. A graded course was offered in all 
departments and in medicine extended over 3 
years. The institution first occupied the former 
residence of Alexander H. Stephens, vice-presi- 
dent of the Confederacy. In a few years it was in 


1It is fair to say that students on admission were required to have 
studied under an approved preceptor for 1 year, and that in addition to 
the two short terms an excellent summer course was offered by the 
faculty. 





possession of a new building of its own. A dis- 
astrous fire in 1910 produced a desperate situation 
from which the institution was rescued by the 
munificent contribution of $100,000 from the 
citizens of Richmond toward the erection of 
another new building. The Virginia Hospital 
with 125 beds, a training school and “a large 
corps of trained nurses” was close by and under 
the entire control of the faculty. 

The presence of the new school was an admir 
able stimulus to better medical teaching in Rich- 
mond. The old college began at once to look to 
its laurels. The faculty was enlarged and George 
Ben Johnston, who at this time became professor 
of surgery asserting his natural gift of leadership, 
assumed much the same réle in the old school that 
Dr. McGuire did in the new. From now on it was 
a battle between these superior men and their 
respective faculties. The old school began by 
reorganizing its hospital which after 1895 was 
known as the Old Dominion Hospital. A schoo! 
of nursing was instituted by Miss Sadie Heath 
Cabaniss, a graduate of Johns Hopkins Hospit:! 
under Miss Isabel Hampton. Under her high 
ideals and strict discipline it became a school to 
be proud of. The medical curriculum was es- 
panded and lengthened until in 1894 it became 
a 3 year graded course of instruction; and in 1897, 
in imitation of its rival, it was subdivided into the 
three departments of medicine, dentistry, and 
pharmacy. In 1899 the 4 year course was adopted. 
To its surprise the presence of a competitor instea«! 
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of reducing its enrollment increased it, so that by 
1895 its students numbered 139. The intense 
rivalry of the two institutions created two bitter 
factions in the medical profession of Richmond, 
but it put nearly every physician to studying and 
teaching medicine and accomplished what the 
old school alone had not been able to do—it 
stemmed the tide of Virginia students seeking a 
medical education in Northern institutions. In 
a single year Virginia medical students in Vir- 
ginia institutions increased from 225 to 450. 
Such a situation in a city as small as Richmond 
could not always endure. It became more and 
more difficult to find money to support both 
schools, for both had radically reduced tuitions— 
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in the case of the old school to sixty-five dollars a 
year. Leaders wearied of the incessant struggle 
and longed to exert their united strength in the 
general cause of medical education. In 1913, old 
differences were forgotten. The boards of the 
two institutions met in joint session, amalgamated 
the two schools and selected a new faculty. Since 
that time, the Medical College of Virginia, as the 
consolidated schools were called, has continued 
to expand and prosper. Now strictly a state in- 
stitution, which is open to both men and women, 
controlling four hospitals, with full time profes- 
sors in all important departments, the college 
is annually giving instruction to more than eight 
hundred students. 
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[% their monograph! Sicard and Forestier present a 
comprehensive work on the use of iodized oil in 
the form of lipiodol in diagnosis and therapy. The 
greater part of the work is devoted to the application 
of lipiodol as a diagnostic medium, relatively little 
being given as to its action as a therapeutic agent. 
The book contains full and comprehensive in- 
structions for the use of lipiodol as an adjunct to 
radiology in the exploration of various body cavi- 
ties. Many excellent illustrations depict typical 
lesions as revealed by this diagnostic aid. The indi- 
cations for the use of lipiodol in the subarachnoid 
space in the study of medullary compressions are 
1THe Use or Livropor in DIAGNOSIS AND TREATMENT; A CLINICAL 


AND RaproLocicaL Survey. By J. A. Sicard and J. Forestier. London: 
Oxford University Press, 1932. 
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considered in detail by the authors and the adverse 
criticisms of the method are answered at length. 
The authors do not claim that lipiodol is an all 
around substitute for careful clinical examination or 
for the already known radiological contrast media 
but they do claim that it reveals many cavities and 
tracts that were heretofore not possible to photo- 
graph by means of the roentgen ray and that it is 
therefore an invaluable adjunct to clinical examina- 
tion in many atypical and obscure cases. There is 
appended a very complete bibliography, which is 
classified according to the chapters of the book, the 
chapters discussing the different regions treated. 
Because of this arrangement the book has added 
value as a handy reference volume in its field. 
HALE HAVEN. 
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Utilization of Victor 
Oil-lmmersed Shock 
Proof X-Ray Unit in 
Dr. Hawley’s New 
Orthopedic Table 
solves problems of 
long standing. 





A new and epoch- 
making development 
in fracture apparatus 










HEN Dr. Hawley decided to 

redesign his original ortho- 
pedic table, he was determined to 
find a practical solution to the 
problem of incorporating x-ray ap- 
paratus for making radiographs in 
cases of fracture, and for reducing 
fractures under the fluoroscope— 
without the necessity of transfer- 
ring the patient from the table. 

Since the advent of the Victor 
“Ojil-Immersed” Shock Proof X- 
Ray Apparatus, a number of seem- 
ingly insurmountable problems in 
x-ray diagnosis have found solu- 
tions. With both the x-ray trans- 
former andthe x-raytube immersed 
in oil and sealed within a grounded 
metal container, resulting in the 
complete elimination of all exposed 
high tension wires, the path was 
cleared for certain types of x-ray 
examination which the so-called 
“open type” equipment had always 
precluded. 

Dr. Hawley readily saw the pos- 
sibilities. No longer was it a ques- 
tion of how to avoid the danger 
of coming in contact with high 
tension wires. The x-ray tube could 
now be brought into any desired 
position to obtain the best diagnos- 
tic view, with utmost flexibility, 
simple and convenient for the op- 
erator, time saving, affording the 


maximum degree of comfort to the 
patient, and insuring a most eff- 
cient handling of the case. 

Consider the advantage in being 
able to quickly bring this Model 
“D” Mobile Shock Proof Unit into 
position alongside the new Hawley 
Table, for radiography of the frac- 
ture from above or from the side, 
or in swinging the tube head below 
for the purpose of fluoroscoping 
the fracture during reduction. Nei- 
ther the surgeon nor his assistant 
need concern himself about the 
close proximity of the x-ray tube to 
the field of operation, as this revo- 
lutionary design in x-ray apparatus 
provides 100% electrical safety. 

Another distinct feature in the 
Model “D” Unit is its mobility. 
Although an important adjunct to 
the new Hawley table, it may be 
used as a utility unit in any other 
part of the hospital, for bedside 
x-ray diagnosis in rooms and wards, 
as well as in the operating room. 
A complete, self-contained x-ray 
plant, immediately energized by sim- 
ply plugging in to the nearest elec- 
tric convenience outlet. 

The Hawley-Scanlan Table and 
Model “D” Shock Proof Unit are 
fully described in a special broch- 
ure, a copy of which we will be 
glad to send you on request. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 Jackson Boulevard 


Chicago, IlL.,U.S.A. 





FORMERLY VICTOR (fies X-RAY CORPORATION 


Join us in the General Electric program broadcast every Sunday afternoon over a 
nationwide N. B. C. network 
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Phat» Crmowrs-Mins Gray- 
ARMOUR'S Sungical Ligaturo» 











“[ MADE that memo yesterday. I want you to 
be sure they lay in more Armour Ligatures for 
me at the hospital.” 

Armour’s Surgical Ligatures are reliable be- 
cause they are made from fresh, carefully 
selected sheep-gut. Thus tensile strength, sup- 
pleness, and absorbent qualities are obtained 
in high degree. Armour’s Surgical Ligatures can 
be had boilable or non-boilable, plain or chromic, 
in sizes from 000 to 4, Samples on request. 


When prescribing Pituitary Liquid (Obstetrical), Supra- 
renalin Solution, Concentrated Liver Extract. Concentrated o\ 
Liver Extract with Iron, always specify ARrmour’s. y 


a 
ARMOUR 2 
LABORATORIES ~— CHICAGO, U. S. A. 


HEADQUARTERS FOR MEDICAL SUPPLIES OF ANIMAL ORIGIN 





[Oo] 














POSTERIOR MARGINAL FRACTURE OF THE TIBIA. 
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Thyroidectomy 
Technique of Today 


(extract from article in April, 1931, 
issue of "Surgery. Gynecology and Obstet- 
rics”, by Willard Bartle, M.D., F.A.C.S., 
and Willard Bartlett, Jr.. M.D.) 


“We are now performing the actual 
amputation of the lobes with a high fre- 
quency “knife’’ . . . It is at its best 
on the diffusely hyperplastic glands in 
which ordinarily there is much capillary 
oozing. The instrument does away with 
this, so that fewer clamps are placed in 
the field; moreover, this effect of sealing 
the surface of the stump should, and 
probably does, somewhat decrease post- 
operative toxicity. Following amputa- 
tion, the current is changed from “cut- 
ting’’ to “coagulating’’ and the bits of 
tissue held by haemostats, except those 
on the upper pole, are touched with the 
instrument and the clamps removed. A 
few larger vessels will sometimes have 
to be caught again, in which case they 
are tied. We have occasionally done 
cases in which no ligatures whatever 








were necessary other than the transfix- 
ing and ligation of the upper poles. 
Unquestionably a tremendous saving in 
time of closure results in all cases and, as 
less catgut is left in the neck there is a 
saving in catgut expense and less tend- 
ency to serum collection. The use of the 
high frequency knife will undoubtedly 
result in our doing fewer flap cutting 


secre Model F Endotherm 
{the electric knife) for Thyroidectomy 


The type of case described above is but one of many in which ideal results may be obtained through 
















the use of the Model F Endotherm. This simple, compact apparatus delivers suitable high fre- 
quency currents not only for cutting, coagulating and desiccating, but for all medical diathermy 
applications. Surgeons who have used electro-surgical instruments comment upon the simplicity 
of control of the new Westinghouse Model F Endothéerm. They seldom find it necessary to touch 
a knob after controls are set. Furthermore, the Model F has a capacity equal or exceeding the best 
apparatus heretofore available, but costs only about one-third as much. For full details (including 


reprint of the Bartlett article) use coupon below. 


Westinghouse X-Ray 


Westinghouse X-Ray Co., Inc., Dept.G-12, Long Island City, N. Y. 
Send reprint of the Bartlett article and bulletin on Model F Endotherm. 


Dr. 


Street 











City. 
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Upper ABDOMINAL VISCERA IN THE FEMALE 


west toed 
Physiological Supports Y/ Scientifically Designed 
] } 


al studies (in book form) furnished to physicians on request upon receipt of 20¢ to cover mailing cost 


S. H. CAMP & COMPANY, Jackson, Michigan 
Copyright, 1933, S. H. Camp & Co 
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Spencer Supporting Corset 


shown closed. Gives excellent 
style lines, corrects posture 
and provides uplift. Surgical 
features do not show through 
outer clothing — a feature 


women patients appreciate. 


condition 


Patient's Name 


WHY A SUPPORT SHOULD BE 


INDIVIDUALLY DESIGNED 


INDIVIDUAL DESIGNING is absolutely necessary to the 
fit and efficiency of a surgical support, because no two 
feminine figures are identical in proportion. One small 
curve may throw off the fit of the garment, and if it 
does not entirely destroy its value as a support, the 
garment will not be as efficient as one that fits exactly 
and stays in place, even when the patient is seated. 

Because Spencer Supports are individually designed 
for each patient, they stay in place and provide con- 
tinuous support. And because they are, virtually, two 
garments in one (a style corset and a surgical support) 
they are the most economical supports a doctor can 
prescribe. 

The inner supporting section of Spencer garments is 
separate from the corset section. 
It lifts. It does not compress 
or constrict. (In order to pro- 
vide uplift without compression 
a surgical support must be made 
in two separate sections.) 

Look in your telephone di- 
rectory for “Spencer Corse- 





tiere”’ or write direct to us for Spencer Supporting Corset 
shown open, revealing inner 
booklets. support. Pads are provided when 
prescribed by physician. Thi- 
supporting section may be ad- 


SPENCER “re 


TRADE MARK REG, 


CORSETS, GIRDLES, BRASSIERES, BELTS, SURGICAL CORSETS 


THE SPENCER CORSET COMPANY, INC., 143 Derby Ave., New Haven, Conn. c 

(In Canada: Spencer Corsets, Ltd., Rock Island, Quebec. In England: Spencer Corsets, Ltd., 94 Regent St., London,W. I.) 
Please send to the patient whose name appears below com- Please send me your booklet on the use of Spencer Supports 
plete information on Spencer Supports for the following for (check the subjects in which you are interested) Breast 


Conditions, Hernia, Sacro-Iliac Sprain, Enteroptosis and 
Intestinal Stasis, Movable Kidney, Pregnancy and Post- 
partum Support. 


Dr... earn 
Address... 
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Establishing New Standards of 


Safety - Convenience . Economy 






~ VACOLITER 

















R 





Cc 

(A) Vacoliter suspended, with tube and needle at- 
tached, ready for administration of solution. (B) Jar 
containing Sterile Tube and Needle Set. (C) Vacoliter 
dispenser. 


Baxter’s Solutions 


Water) 


(Prepared in Protein-free 


All Solutions Biologically Tested 
9% DEXTROSE 
(D-GLUCOSE) 


Containing 5.25 Grams USP Dextrose per 100 ec. of 
distilled water) 


10% DEXTROSE 


(D-GLUCOSE) 
Containing 10.50 Grams USP Dextrose per 100 cc. of 
distilled water) 
PHYSIOLOGICAL 
SODIUM CHLORIDE SOLUTION 


Containing .85 Grams of CP Sodium Chloride 
per 100 ce. of distilled water) 
e 
Other strengths of Dextrose (D-Glucose) as well as 
various strengths of Dextrose (D-Glucose) in Physio- 
logical Sodium Chloride Solutions are available 
promptly on order. 


Fractionated, 


FS 
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Baxter’s 


INTRAVENOUS SOLUTIONS 


(NON-PYROGENIC) 


In 


VACOLITER DISPENSERS 


Solutions of DEXTROSE (D-Glucose) and 
PHYSLOLOGICAL SODIUM CHLORIDE 
(Normal Saline) in Vacoliter Dispensers offer 
the definite advantages of Safety, Improved 
Service and Reduced Costs. 

Solutions prepared in Vacoliter Dispensers 
are non-pyrogenic —permitting rapid injection 
and increased dosage. 

Solutions in Vacoliter Dispensers are pre- 
pared from a fractionated, protein-free water, 
having an average Specific Electrical Con- 
ductivity of less than 1.0 x LO-6 mhos per ce. 
at 25° C. The pH value is always consistent 
with their concentration. Solutions — in 
Vacoliter Dispensers are instantly available, 
as they are administered direct from the con- 
tainer. They are Stable and sealed in vacuum 
and sterilized under recorded control. 

Baxter's non-pyrogenic solutions eliminate 
water distillation, filtration, sterilization, 
waste, overhead and expensive glassware. 

Vacoliter Dispensers of heavy Electro-neal 
glass, when warmed, retain temperature; 
hence heating devices are not required in the 
average case. 

% 


DON BAXTER INTRAVENOUS 
PRODUCTS CORPORATION 


LOS ANGELES—-1505 Gardena Ave. (Glendale) 
CHICAGO —15 No. Jefferson Street 
e 


Distributed—east of the Rockies —exclusively by 


AMERICAN HOSPITAL 
SUPPLY CORPORATION 


15 No. Jefferson Street, CHICAGO 


(Mail this Coupon to the above listed office nearest you) 


Please send me full information and latest prices on 


| BAXTER INTRAVENOUS SOLUTIONS 
| Signed 


Address 


5°) and 10°% Dextrose in water and Physiological 
Sodium Chloride Solution have been accepted by 
the Council on Pharmacy and Chemistry of the 
American Medical Ass'n. 


| City State 
| 
| 














Surgical Supply Houses! 


Inquiries invited regarding 
Septisol Soap and Dispensers. 


IN YOUR Own OFFICE 





enjoy the equipment 
you so often find in 
scrub-rooms of modernly 
equipped hospitals —— 


SEPTISOL 


SOAP and DISPENSER 


EPTISOL Surgical Soap is made from the 

finest quality of Imported Olive Oil and 
Cochin Cocoanut Oil saponified to a neutral 
point. It cleans the pores, softens the skin 
and eliminates danger of infection. Septisol 
Soap is a concentrated base. One gallon is 
to be diluted with three to four gallons of 
water. 
The Septisol Dispenser is foot operated, as- 
suring a predetermined supply of soap 
without the hands coming in contact with 
the dispenser. All metal parts are chromium 
finished. Simplicity of construction and op- 
eration assures enduring satisfaction. 


Surgeons may now obtain this equipment 
through leading surgical supply houses. 


Septisol Dispenser .... $22.50 


1 Gal. Septisol Soap... $5.00 


Special Introductory Price, i) Wy) ons 
BOTH FOR... 
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PILLARS OF 


SIR WILLIAM I. p 


For him the best was hardly good enough, 
With good unbettered he could never rest; 

Ilis eye could see perfection in the rough, 
His aim—a little beiter than the best! 


rT NO pay homage to the memory of a great 
surgical benefactor and to focus atten- 
tion on what he has bequeathed to pos- 
terity, is not only a great honor, it is a solemn 
duty. 

Eloquent and impressive tributes to the 
memory of John B. Murphy have been offered 
by my predecessors in past years. ‘Tonight, 
it is my proud privilege, on your invitation, 
to lay a wreath from Ireland on the tomb of 
remembrance. 

On an occasion such as this, our minds are 
focused upon an outstanding personality in 
the center of the stage. Yet we must not miss 
the procession of kindred spirits which are for 
the moment in the background. Our percep- 
tion is blurred by the numbers and by the 
distance, but many familiar figures appear and 
disappear as the procession moves on. We 
recognize Hippocrates as he was in about 400 

c. We cannot mistake the identity of Celsus 
for he carries with him his seventh book ‘‘De 
Medicina” in which he describes the attributes 
of the perfect surgeon. Now we see Galen 
whose works were accepted for a thousand 

*A surgeon ought to be a young man or at least comparatively young 
with a hand that is strong, steady, and never trembles. He should be 
equally ready with his right and left hand, quick sighted and clear 
ighted, fearless, pitiless, so that he is determined that his patient shall 
be cured, and he himself, unaffected by the shouting cries of his patient, 


may not be too hasty nor cut less than is necessary. He is always to 
tas if the patient never uttered a wail of pain. 








'The John B. Murphy Oration in Surgery, presented before the Clinical Congress of the American Ci 
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years. 
stands out alone. 
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There is a pause and Ambroise Paré 
In turn come Pott and 
Hunter and in a group nearby stand Velpeau, 
Dupuytren, and Malgaigne. Cooper, Syme, 
and Bigelow are prominent, but watch, and 
in the radiant light you will see the outstand- 
ing figure of Lister surrounded by the leaders 
of modern times. 

Many great American and British surgeons, 
some bearing Irish names, flit across our gaze; 
they are standard bearers in this pageantry 
of notable pioneers. 

Murphy was born about Christmas time in 
the year 1857. 

His parents were Michael Murphy and Ann 
Grimes. They came from Limerick, Ireland, 
and were married in America, about 1849, 
when they settled on a farm near Appleton, 
Wisconsin. There were six children: Daniel 
H., who became a priest in the Roman 
Catholic Church; Michael P., a farmer; Ellen, 
who married a railroad conductor; Lou, who 
became a Nun; John Benjamin; and Frank, 
who was a druggist in Chicago. 

At the time Murphy commenced his me 
teoric climb, surgery was a tangled mass of 
obscurities, the result of a compromise be- 
tween ancient and modern methods. He dis 
carded the remnants of time-worn beliefs, and 
set out to explore with vigor the productivity 
of virgin soil. The ground was cleared in face 
of many obstacles until at last it was open for 
the approach of those who were to follow in 
his trail. 


lege of Surgeons, St. Louis, October 17-21, 1932. 
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In previous Murphy Orations the career of 
this great surgeon has been traced step by 
step. He was a man of destiny, singled out 
when young to climb the heights of fame. In 
his youth, he realized that the pinnacle could 
be reached only with the helping hand of those 
who had climbed before. He put a high value 
on the advantages of travel, and thus in the 
year 1883 he came under the influence of Bill- 
roth, of Vienna. He spent 18 months in 
Europe and returned to America at a time 
when the lines of scientific advance were veer- 
ing round from the old world to the new. In 
these early days he could not have foreseen 
what a part he was to play in accelerating the 
rapid progression of American surgery. 

Lord Moynihan stated in the first Oration 
(1920) that Murphy was beyond question the 
greatest clinical teacher of his time. He as- 
suredly had no rival. His statements were 
dogmatic, and were accepted as decisive with- 
out reserve, unless by a dissentient few. His 
success as a teacher may be attributed in 
large measure to one outstanding fact—what 
he preached was reinforced and supported by 
detailed and logical reasoning, the outcome 
of deep investigation and of original thought. 
Glance through his writings and it will be 
found that all his emphatic dicta are followed 
by explanations, which to the minds of his 
readers, put their accuracy beyond the pos- 
sibility of doubt. Not infrequently, on the 
other hand, at a lecture, he would bring his 
listeners into the realm of speculation. He 
made them think. He weighed one argument 
against another. When conclusions were pre- 
mature he advised caution. He avoided giving 
judgment on matters which were still sub 
judice; he waited until there was proof of the 
rights and of the wrongs. 

When teaching clinical surgery in Dublin, 
I have read beforehand Murphy’s articles on 
the subject under review. With this prepara- 
tion I could hold the attention of the class. 
The modern student appreciates in teaching 
what may be called the straight deal. He re- 
sents ambiguity presented in a juggle of 
many syllabled words and in a confusion of 
thought. He does not attend hospital for a 
repetition of the average lecture or textbook 
platitudes. Teaching with an eye on the clock 
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for approaching examinations is irksome to 
all. It is labored and artificial, and as often 
as not quite antiquated and useless. These 
facts are emphasized between the lines of 
every article which Murphy wrote. What 
could be better than his description of the 
phenomena which attend the onset of meta- 
static arthritis? His pen picture of the exact 
time when each particular organism reached 
the joint, and the reaction of the various 
structures concerned in this invasion, has 
never been surpassed. His work on arthro 
plasty is monumental. 

Little has been added, by modern investiga 
tion, to Murphy’s ideas on the protective ani 
defensive powers of the peritoneum in early 
septic conditions, as contrasted with the of 
fensive and destructive powers of the infec 
tion in neglected cases. 

He developed the treatment of pulmonary 
tuberculosis by the production of artificia! 
pneumothorax more than 20 years ago, ani 
he was one of the first to stress the significanc: 
of back pressure on the kidneys in cases oi 
prostatic enlargement. 

His talks about bone grafts include the r6k 
of the periosteum, the life history of the graift, 
and finally, he lays emphasis on the salient 
points in operative technique. 

His remarks on the part played by the fal 
lopian tubes in the production of tuberculous 
peritonitis, and his addresses on such subjects 
as acute appendicitis in cases of pregnanc\ 
are the acme of clear thinking. 

His appropriate observations on physiolog\ 
and histology when discussing division of the 
sympathetic, the nerves of special sense, an: 
peripheral nerves, will stand the test of time 

He was proud of his button. But like Lanc s 
bone plates it was but a signpost in the prog 
ress of surgery. The pace of this progress was 
set by Murphy himself and the signposts were 
soon passed by and lost in oblivion. Neverth: 
less, Murphy’s button and Lane’s plates ac 
mittedly were the product of gifted minds. 
They are metallic links of union between the 
old ideas and the new. They are small but 
interesting examples of how the chain 0! 
surgical progress has been forged. Each 1i! 
is more polished and better finished than tlic 
last, but it is an endless chain. 














In the early days of the War I was visiting 
Sir Robert Jones, of Liverpool, when the 
Lusitania arrived from New York with John B. 
Murphy on board. In the afternoon he came 
to visit Sir Robert, and there I met him for 
the first time. Jones, the acknowledged master 
of orthopedic surgery was at work. Many of 
you know him, and place him as we do, as a 
superman who has the secret of perpetual 
youth. The first operation on the list was for 
the correction of a malunited Pott’s fracture; 
the second was bone grafting for an ununited 
fracture of the leg. I can still see Murphy 
keen and intent watching every movement, 
every detail. The cases he was observing were 
after his own heart. He had written repeatedly 
on ununited and malunited fractures in the 
region of the ankle; in the sphere of bone 
grafting he was at his best. I waited for him 
to speak. I expected to hear something of the 
methods he himself had advocated, but he 
only gave expression to his unbounded ad- 
miration for the operative dexterity of another 
man. Here was a generous personality, quick 
to appreciate and quick to acknowledge per- 
fection when he saw it. In plain language, 
Murphy had the instincts of a great gentle- 
man. 

From Liverpool, we traveled together to 
Leeds. He was communicative and talked 
freely. It was an experience which I can never 
forget. He was familiar with, and was in- 
terested in, the work of my colleagues in 
Ireland. He invited me as his guest to Chi- 
cago, an invitation which, alas, in War time 
[ was unable to accept. 

At Leeds we saw Lord Moynihan perform 
an intestinal anastomosis. Some pardonable 
egotism might have been expected from such 
an onlooker as Murphy, possessed as he was 
of an unrivaled knowledge in this branch of 
surgery. Once again with all sincerity he 
played the part of the appreciative admirer. 
He whispered to me that he would have 
traveled all the way from America to be a 
witness to the operation which he had just 
seen performed. 

Murphy’s unstinted recognition of the work 
of others would alone have secured him a high 
place in the esteem and affection of the pro- 
lession in every land. 
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It would not be a true picture, if Murphy 
was portrayed as a man surrounded by surgi- 
cal intellectuals worshipping at the shrine of 
his clinic in Chicago. If this were so he would 
rank above human mortals. He had his 
critics, he had his enemies. There were those 
to whom Edmund Burke! alluded (writing 
when he was 18 years of age) as ‘“men who 
look with an envious eye on talents they can 
never hope to equal, and are willing to bring 
everything to their own level.’’ Murphy ex- 
perienced some of this envy and opposition; 
it is in the nature of things and it can be 
understood. 

It is perhaps a pardonable conceit to couple 
Murphy’s name with those who are asso- 
ciated with the making of the history of Irish 
medicine. There is a long line of ancestors, 
but after a cursory glance at the ancients, it 
will be more profitable to pass over the inter- 
vening centuries and concentrate attention on 
Murphy’s immediate predecessors and con- 
temporaries. 

Looking back to the year 37 A.D., almost 
two thousand years ago, we find that the 
King of Ulster was wounded in the head by a 
missile and was attended by the great physi- 
cian Fingen. ‘‘Fingen knew from the fumes 
which rose from a house how many were ill 
in the house, and every disease which pre- 
vailed in the house.”’ This must be true, for 
it is recorded in the Book of Leinster. The 
wounded King was stitched with threads of 
gold ‘‘because the colour of his hair was the 
same as gold.”’ These were the days when 
Celsus (about 30 A.D.) spoke of sutures, liga- 
tures, and the dressing of wounds. 

Almost eighteen hundred years after Fin- 
gen, we had in Dublin such figures as Abraham 
Colles, Dominick Corrigan, and R. J. Graves. 
Abraham Colles goes down to posterity for 
his accurate description of the fracture which 
bears his name. It was published in the 
Edinburgh Medical and Surgical Journal in 
1814. He had, of course, none of the ad- 
vantages of radiography; he never saw the 
fracture during dissection. And yet, from 
clinical observation, in fifteen hundred and 
twenty-eight words, he gave an original and 


1Early Life Correspondence and Writings of Edmund Burke. By 
Arthur P. Samuels. Cambridge University Press, 1922 
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accurate description of a complex injury. Sub- 
sequent investigation found his observations 
to be almost faultless. This article, together 
with the accounts of Colles’ law and Colles’ 
fascia will be referred to while literature re- 
mains. 

When studying medicine in Edinburgh, 
Colles refused to associate with other Irish- 
men on the ground that “all people make it 
a rule to fight and quarrel with their own 
countrymen rather than with any other.” In 
this respect he did his countrymen an .in- 
justice. They are not fastidious in the making 
of such a choice. 

Colles was a man of considerable physical 
strength and determination. On one occasion 
he walked from London to Edinburgh, a dis- 
tance of four hundred miles. He earned less 
than nine pounds the year he started practice 
in Dublin, but like Murphy, he sprang for- 
ward, and he was elected president of the 
College of Surgeons in 1802 when he was 
twenty-eight. 

In this same year Sir Dominick Corrigan 
was born. When thirty years of age Corrigan 
placed his permanent mark on the history of 
medicine by his description of “Inadequacy 
of the Aortic Valves.” The water hammer 
pulse and Corrigan’s pulse are accepted as 
synonymous terms. Corrigan had this in com- 
mon with Murphy—he was the inventor of a 
button—the two buttons were designed for 
very different purposes; Corrigan’s button 
was used to fire all and sundry at a time when 
counterirritation was the order of the day. 
Sometimes it is used in Dublin even now as an 
alternative to diathermy, and I have seen 
gratifying results. 

The immortal Graves was five years the 
senior of Corrigan, and still more distinguished 
as a Clinical physician in the eyes of those 
most competent to judge. But as a practi- 
tioner Graves did not find the same favor in 
the public eye. The story is told how, when 
a passenger on board a brig bound from Genoa 
to Sicily in mountainous seas, he smashed a 
boat with an axe to prevent the abandonment 
of the ship by a terrified crew. He repaired 
the leak in the valves of the foundering ship 
with leather from his boots and took personal 
charge of the navigation. 
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I have purposely mentioned the names of 
two great physicians and I will mention 
others, for medicine cannot be divorced from 
surgery. They and their various handmaids 
are interdependent; without the one the other 
must totter and fall. 

Graves as a mariner reminds us of the lines 
written by an author not free from bias: 


See one physician like a sculler plies 
The patient lingers and by inches dies, 
But two physicians like a pair of oars 
Waft him more swiftly to the Stygian shores. 


Within my own memory in Dublin there 
were some outstanding figures in the surgical 
profession. They have crossed the river and 
are waiting on the other bank to answer their 
names to the roll call of the selected few. 

Among them was Richard Butcher, William 
Wheeler (the writer’s father), William Stokes, 
Henry Swanzy, Edward Bennett, John Mc- 
Ardle, and Edward Taylor. 

Butcher was born in 1819; his father was 
an admiral; one of his brothers was a bishop. 
His nephews were outstanding politicians in 
the British House of Commons in recent times. 
He died in 1891 leaving all his surgical manu- 
scripts and private papers, his library, his 
instruments and other articles which he prized, 
as a legacy to my father. 

Butcher was surgeon to Mercer’s Hospital,! 
to which I have been attached for 28 years. 
I remember him attending me as a child for 
a broken arm sustained in a struggle with a 
nurse for the possession of a toy. The records 
of his surgical work in this hospital occupy 
many volumes. His manuscript notes in my 
possession prove the meticulous care with 
which each surgical problem was approached. 
They are a record of indefatigable industry 
and of profound surgical acumen. Later I 
will mention some of the cases which recently 
have been dealt with under the same roof. 

He was an honorary fellow of the College of 
Physicians of Philadelphia. He was a man 
possessed of some vanity and of great mus- 
cular strength. Like Samson, his hair was 
long and hung in carefully tended curls over 
his neck and shoulders. His biceps, revealed 


1The Dublin Hospital in aid of which Handel first played ‘* The 
Messiah.” 














to onlookers when he was operating, was the 
admiration of medical students. A plaster 
cast of an arm, typifying perfection in de- 
velopment, is to be seen in the anatomical 
department of Trinity College. Legend has it 
that it is the arm of Butcher. In America 
and in the medical schools of Europe he is 
best known as the inventor of Butcher’s saw. 


Some follow letters, others follow law, 

And some find happiness in War’s alarm; 
But he upholds the glory of the saw 

And wields his weapon with titanic arm. 


He kept a book (in my possession) of news- 
paper cuttings. The complimentary references 
to himself are diligently underlined. 

An Irish newspaper dated December, 1874, 
relates how two of the finest athletes in Wash- 
ington were members of the medical profes- 
sion, “One of them,” says the article, “lifts 
1,000 pounds with his hands and puts up a 
dumb-bell of 130.pounds. The other is 
said to be the strongest man in Washington 
for his size. He lifts 400 pounds with one 
hand, and suspends 63 pounds at arm’s length 
on his little finger.’”’ Underneath this pasted- 
in paragraph is written in Butcher’s handwrit- 
ing—“I have done the same and greater 
feats.” 

In July, 1838, when 19 years of age, he was 
studying in London. He conceived the idea of 
getting over the roofs of the neighboring 
houses on to the back of the lion which sur- 
mounts Northumberland House Gate in the 
Strand. With the help of a rope he succeeded. 
“I have placed the picture of Northumberland 
House in the book,” says Butcher, “because I 
performed a great feat on it.” 

I have accused Butcher of vanity, but if 
time were of no consequence, I could from 
voluminous documents show that this human 
frailty was entirely overshadowed by a dispo- 
sition of simplicity intermingled with under- 
standing and remarkable professional skill. 

In about the year 1871, two policemen were 
shot in the streets of Dublin. One was at- 
tended by Butcher in Mercer’s Hospital and 
recovered. The other, a man called Talbot, 
Was Operated upon by Stokes and died. The 
two results were contrasted in newspaper ar- 
ticles. It was publicly suggested that Talbot 
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was not killed by the bullet but had succumbed 
to indifferent surgery. “We defy you, my 
lords and gentlemen of the jury,” says one 
paper, “‘in presence of facts so emphatic, and a 
contrast so instructive, to declare otherwise 
than that Talbot did not die of the bullet but 
of the probe, knife, and forceps.”’ The prisoner 
in the dock was acquitted. 

Apparently there was no control over news- 
paper comments in those days. The medical 
student and his friends, did not heal matters, 
by the publication of verses of which the fol- 
lowing are a couple if lines: “Who killed Tal- 
bot?” “TI,” said Bill Stokes, ‘‘with me prods 
and me pokes, I killed him—all but.” Stokes 
was unfairly treated by the press and by the 
public in this matter. He was asurgeon of high 
repute, a fine speaker, and by his writings 
added his share to the knowledge of the day. 

Stokes, the great Dublin physician, was the 
father of the surgeon to whom reference has 
just been made. A life-long friend of Graves, 
he became famous in Dublin and abroad for 
his contribution on the value of the stetho- 
scope, and his description of what is known as 
the Stokes-Adams syndrome, and Cheyne- 
Stokes respiration. John Cheyne’s account of 
this type of respiration was published in the 
Dublin Hospital Reports, 1818. The descrip- 
tion was clarified and exemplified by William 
Stokes in the Dublin Quarterly Journal in 1846. 
Hippocrates described the exact same type of 
respiration when he was picturing the condi- 
tion, so often alluded to in modern medicine as 
the “typhoid state.’” 

Swanzy was an oculist of high international 
standing. Bennett lectured in surgery in 
Trinity College; he was probably the greatest 
authority on the subject of fractures belonging 
to the old school. Bennett’s fracture of the 
metacarpal bone of the thumb was described 
in the Dublin Journal of Medical Science in 
1882, with the same accuracy as Colles de- 
scribed fracture of the radius a generation be- 
fore. Later, I will mention his discovery in 
connection with congenital laryngocele. 

McArdle (a friend of Murphy’s and to 
whom Murphy alluded when speaking to me 
of Ireland) has only recently left us. His early 
writings inter alia on the surgery of the stom- 


1 Legacy of Greece. R. W. Livingstone. Oxford Clarendon Press, 1921 
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ach stamp him as a man in the front rank of 
his time. 

It seems but yesterday since E. H. Taylor 
was writing his book on operative surgery and 
applied anatomy. He died in his prime, after 
serving as president of the College of Surgeons. 

Finally, came my own father. He was 
Butcher’s favorite pupil. They were close and 
intimate friends. He was known by medical 
students as ‘“‘the Butcher’s boy.” In 1883 (the 
Centenary year) he became president of the 
College of Surgeons. He died at the age of 55 
in 1897. In 1886 he described a case of dilata- 
tion of the pharynx cured by pharyngotomy, 
the first case of its kind on record. I have in 
my possession the sections of skulls in the re- 
gion of the temporal bone on which he based 
an original description of an operation for 
mastoid and tympanic disease, in 1883. The 
American Journal of the Medical Sciences de- 
scribed the paper as admirable. Recent writers 
have advocated the adoption of the operation 
which he designed. In an address entitled 
“What has Society Gained by the Progress of 
Modern Surgery?” almost 50 years ago he 
speaks with familiarity of intussusception, 
pylorectomy, renal cysts, and aneurysm and 
of surgery generally as “a far grander and 
nobler science than was that of former years.” 
He denounced Listerism as it was practised at 
this time. He ridiculed the carbolic spray and 
the special layers and the particular prepara- 
tion of the gauze, but he was an early convert 
to antiseptic surgery which he claimed was en- 
tirely different from Listerism. He said that 
those who imagined that they could wash the 
air of germs by means of a spray and keep 
them from a wound by gauze and protective 
were living in darkness. Surgical cleanliness, 
he declared, was the keynote of success. He 
was an advocate of aseptic surgery before the 
immortal Lister had seen so far. In these 
matters he saw eye to eye with Lawson Tait. 

Like his great master, Butcher, he was a 
man of powerful physique. He was champion 
light-weight boxer as a young man when he 
served in the army. He married a first cousin 
of George Bernard Shaw. 

In 1882, a land agent was shot in Belmullet, 
an out of the way village in the West of Ire- 
land, 40 miles from the nearest railway station. 
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The Government at Dublin Castle, under the 
direction of Mr. Burke, the chief secretary, 
took responsibility for the shooting of Carter, 
as proper police protection had been neglected. 
My father was sent to Belmullet on behalf of 
the Government, to give surgical assistance to 
the wounded man. In these old days of primi- 
tive trains and outside jaunting cars, each 
journey took almost a day and a half to com- 
plete. Several visits were paid and a leg was 
amputated in 16 seconds! Political feeling was 
running high; the surgeon found it necessary 
to carry a revolver and to be protected by 
police. He charged his account to the Govern- 
ment at 125 guineas a visit, by previous ar- 
rangement. The total bill amounted to 
£1,147.18.0., including 50 guineas for the 
operation. The Government repudiated liabil 
ity and there was an action at law. During th 
evidence, Butcher swore as an expert that if 
he had been employed he would have doublec 
the fees. 

In those days there was not the fraternal! 
feeling which rules now between the surgeons 
of one city and those of another. There was 
considerable rivalry between the surgeons o! 
London and of Dublin. When reference was 
made by Counsel for the Crown to the mor 
moderate charges of first class London sur 
geons, Butcher, full of fight, delighted the 
Irish Jury by suggesting that such men dic 
not exist. The case was withdrawn after « 
graceful statement by the attorney general anc 
the fees were paid in full. 

In mentioning some of those who did credi! 
to the Irish school of medicine, I have not lost 
sight of Murphy. It was the environment 0! 
the ever progressive America which brought 
this surgical colossus to the heights he at 
tained. The lesser, but still great achievements 
of his kinsmen in Ireland, may be attribute: 
in a measure to the fact that the same bloo! 
flowed through the veins of all. 

In an address by Dr. W. R. Bett, of Londo: 
entitled “Clio by the Bedside,” dedicated to 
Sir Humphrey Rolleston ‘“‘because he like:! 
it,” it is pointed out that “the elaborate edili 
of modern medicine has not sprung up from 
the ground like a mushroom in the night. Kaci 
generation has put its hand to the task, ha 
toiled and labored to complete its superstru 
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ture. Its bricks represent the years, its floors 
} the centuries. 

More bricks and more floors will be added 
by future Murphys throughout the years and 
centuries that are to come. 

The exploration goes on. The explorers 
wonder as of old what comes next, and what 
part they are to play. In their dreams they 
see Valhalla. The spirits of their surgical fore- 
fathers are beckoning them to the land where 
dreams come true. The work will continue 
when we have shuffled off this mortal coil. 


And only the Master shall praise us and only 
the Master shall blame, 

And no one shall work for money, and no one 
shall work for fame. 

But each for the joy of the working, and each 
in his separate star 

Shall draw the thing as he sees it for the God 
of Things as they are. 


Those who have paid homage to Murphy at 
these great assemblies in past years have 
alluded specifically to some branch of his 
work, and some have recorded their own ex- 
periences in surgery in order to emphasize their 
indebtedness to his teaching. 

The scope of Murphy’s writings is so wide 
that each successive speaker has been able to 
find a path which covers new ground. By re- 
ferring to individual and detached cases, I will 
endeavor in some small measure to follow this 
precedent. 

I must confess that it is difficult to obtain 
the end-results of any large series in Ireland. 
In the first place, we have a multiplicity of 
small hospitals in Dublin each completely de- 
tached from the other. In the second place, 
our Gaelic temperament is such that patients 
consider it is ungenerous to admit of any suf- 
fering whatever, when inquiry is made for the 
purpose of statistics to be published abroad. 

Some years ago I wrote to a country practi- 
tioner to ascertain the end-results of cases of 
gastrectomy. I explained to him that the in- 
lormation was needed to compare the results 
from Dublin, with those of other countries, at 
an annual meeting of the British Medical 
Association. His reply, dictated more by 
patriotism than accuracy, indicated that the 
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patients were well in every respect when last 
he saw them, but that in some mysterious 
manner they had disappeared one by one from 
the district. He added that as the country was 
disturbed they must have been shot, ‘‘or died 
from other natural causes.”’ 


SURGERY OF THE BLOOD VESSELS 


Pupils in the Hunterian School shared in the 
enthusiasm of their teachers, and the surgery 
of the blood vessels became a favorite subject 
of research and of practice during the opening 
years of the last century. 

The teaching of John Hunter was carried 
across the Atlantic by Wright Post to New 
York, by Physick to Philadelphia, b*¢. Gibson 
to Baltimore, and by Warren to Boston. One 
surgeon alone—-Valentine Mott, ligatured the 
common carotid forty-three times, the external 
carotid once, the first part of the subclavian 
once, and the third part of the subclavian four 
times. It is no matter of surprise, says D’Arcy 
Power, that the tradition of the surgery of the 
blood vessels is stronger in the United States 
than it is in this country. Professor Rudolph 
Matas has nobly maintained the tradition at 
New Orleans by his reparative treatment of 
aneurism which is based upon experimental 
surgery in the true Hunterian spirit. 

Murphy was at home in the realm of vascu- 
lar surgery. In the year 1896, he performed 
the first recorded end-to-end suture of a 
divided artery. His description of how he 
approached a false aneurism of the axillary 
artery by division of the clavicle and ligature 
of the subclavian artery is a noteworthy con- 
tribution to his surgical records. 

He paints a dramatic picture of a case of 
aneurism of the internal carotid artery mis- 
taken for a tonsillar abscess. Listen to him 
speaking. ‘First a few clots of blood slowly 
wriggled their way out, and, a little faster a 
few more. Then came the rush of the arterial 
current with the full force of the spurting 
carotid. The patient, strangling in his own 
blood struggled widely, and his friend ran 
away in a panic, an abject deserter. Before 
Dr. Lee could gain control of the patient the 
latter had bled to death and the oflice was like 


'—D’Arcy Power. Selected Writings. Oxford Clarendon Press, 1951 
p. 26. 











204 


a shambles from the struggle.”” Then comes 
the mention of thirteen different forms of 
treatment for aneurism, and finally the state- 
ment that no surgeon should start the active 
practice of surgery until he has done a con- 
siderable amount of experimental work on the 
arteries and veins of dogs. After complimen- 
tary references to the operation of Matas he 
concludes an interesting discourse with the re- 
marks, ““‘We Americans are little inclined to be 
Chauvinists. We are pretty apt to take what 
is good where we find it, and if we owe a great 
debt to foreign medicine, it is because we have 
had the breadth of vision and unbiased minds 
necessary to profit from it.” 

Ligature of the innominate artery for right 
subclavian aneurism. In May last I ligatured 
the innominate artery for aneurism of the sub- 
clavian artery involving the first and second 
stage. The patient was wounded in 1915; 
pieces of shrapnel were shown by X-rays, scat- 
tered in the region of the right shoulder joint, 
and portion of a bullet could be felt to the 
right of the suprasternal notch under the in- 
sertion of the sternomastoid muscle. The wall 
of the artery was apparently injured, but the 
aneurism did not become evident until 1928, 
13 years after the wound. It steadily increased 
in size until the swelling above the clavicle 
reached the size of a duck’s egg. The right re- 
current laryngeal nerve was paralyzed. The 
radial pulse was not affected, the blood pres- 
sure was the same on both sides. The X-rays 
demonstrated some calcification within the 
sac. The Wassermann reaction was negative. 

In some respects this tumor was not typical 
of aneurism; there was no bruit, expansile pul- 
sation could not be detected; there was no 
difference in the carotid or radial pulses when 
compared with those of the other side. 

An operation was designed to ligature the 
subclavian artery behind the scalenus anticus 
muscle at the commencement of the second 
stage. The middle portion of the clavicle was 
turned downward on the chest with its pec- 
toral attachments. The aneurism was laid 
bare and the bullet was removed. The external 
and internal jugular veins were found ob- 
structed and distended. The supraclavicular 
and transversalis colli arteries spread trans- 
versely across the upper portion of the tumor. 
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The scalenus anticus muscle had disappeared 
and the phrenic nerve was not located. It was 
soon seen that the sac extended to the bifurca- 
tion of the innominate artery and that ligature 
of the subclavian vessel was impossible. It 
was obvious that without further removal of 
bone the innominate artery could not be ex- 
posed behind the sternoclavicular articulation 
without the rough handling of the aneurism, 
which had led to disaster in many recorded 
cases. With chisel and mallet, the inner end of 
the clavicle together with the right half of the 
manubrium sterni (leaving the sternoclavicu- 
lar joint intact) were separated and retracted 
upward and to the left. The innominate ar- 
tery was now visualized in its entire length. 
The innominate veins were not seen; the pleu- 
ra caused no embarrassment, the nerves re- 
mained hidden. 

Two ligatures of No. 2, chromicized catgut 
were passed around the artery distal to the 
thyroidea ima branch. They were gradually 
tightened, care being taken not to cut through 
the inner coats of the vessel. Pulsation at once 
ceased in the aneurism and the radial pulse 
disappeared. Proximal to the ligature each 
pulsation appeared like a sledge-hammer blow 
upon the occluded portion. It looked as if the 
assault could not be resisted. For this reason, 
an additional single ligature of catgut was 
placed around the artery near its origin from 
the aorta. The thyroidea ima was ligatured 
with fine silk. The divided portions of the 
sternum and clavicle were replaced in position 
and held by catgut passed through drill holes. 
Recovery was uneventful but for some down 
ward displacement of the divided portion of 
the clavicle.’ In 3 days the radial pulse reap 
peared and within a week it was full and 
synchronous with the pulse on the opposite 
side. 

The experience of this case suggests that 
ligature of the innominate artery is not a 
difficult operation provided the old inadequat« 
methods of approach are abandoned. Six 
weeks after ligature some slight pulsation 
could be felt in the aneurism, but otherwise the 
cure appeared complete. 


1Four months after operation the aneurism had completely di 
appeared. Very slight pulsation could be felt at the site of the origin: 
tumor. 
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Up to and including the year 1922, accord- 
ing to Ballance, there had been 57 ligatures of 
the innominate artery, with 19 recoveries.' 

A case of ligature of the innominate artery 
was exhibited by Mr. Coppinger of the Mater 
Hospital, Dublin, at the Section of Surgery of 
the Royal Academy of Medicine in Ireland, on 
February 24, 1893. The record states that this 
was the first successful case of ligature of the 
innominate artery ever exhibited at any 
medical society in Europe. 

The ideal operation for subclavian aneurism 
is excision of the sac after proximal and distal 
ligature. This has been successfully performed 
by Moynihan,’ by Halsted,’ who removed 
with the aneurism a portion of the subclavio- 
axillary vein, and also by Braithwaite.’ The 
possibility of ligaturing either the first or 
second portion of the artery is a condition pre- 
cedent to excision. Both portions were in- 
volved in the sac in the case I have just 
mentioned. 

In a volume’ on the works of Colles by 
Robert McDonnell, who was president of the 
Royal College of Surgeons in Ireland in 1877, 
the operation of tying the subclavian artery is 
admirably described. Colles attempted more 
than once to ligature the first stage of the ar- 
tery, a far more difficult procedure than liga- 
tion of the innominate. He thought that liga- 
ture of the first stage on the left side was 
almost an impossibility, but A. K. Henry® has 
shown that this operation is greatly simplified 
by an approach from behind. 

Thoracic aneurism treated by wiring. Some 
years ago (1928), an ex-soldier was admitted 
to hospital with an aneurism protruding 
through the chest wall to the right of the 
sternum below the clavicle. It appeared on 
the point of rupture. The heart and aortic 
arch were shown in the X-ray films to be great- 
ly enlarged. It was thought that rupture might 
be delayed by consolidation, if a wisp of Colt’s 
wire was introduced. A month later the end of 
the wisp at the point where the wires are 
joined, became superficial and later ulcerated 

‘Brit. J. Surg., ix, 438. 

Ann. Surg., 1898, xxviii. 

Bull. Johns Hopkins Hosp., 1892 
‘Brit. J. Surg., vii, p. 90. 

London: The New Sydenham Society, 1881 
Brit. J. Surg., 
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ig. 1. 


From a shapshot picture of Dr. 
and Mrs. Murphy taken in the garden of Sir Robert Jones, 
Liverpool, in 1915. 


John B. Murphy 


through the skin. The junction was nipped 
with pliers and all the strands of wire were re- 
moved from the aneurism. ‘Three months 
after operation the patient died from gradual 
leakage into the mediastinum and _ pleural 
cavity? No postmortem was obtained.’ 
Abdominal aortic aneurism. America holds 
the world’s record for thoracic aneurism 
treated by wiring and electrolysis. Colt states 
that Dublin holds the record for abdominal 
aneurism treated by wiring alone.> In August, 
1g10, a patient with a large abdominal aneur- 
ism in the region of the cocliac axis was treated 
in Mercer’s Hospital by the introduction of a 
cage of Colt’s wires (150 inches) into the sac. 
He died suddenly on March 31, 1928, approxi- 
mately 18 years after operation. The doctor in 
attendance reported that there was no ab 
normality of pulse or temperature or signs of 
internal hemorrhage when he saw him just 
before death, but no postmortem was obtained. 
In a second similar case, a wisp of 105 
inches of wire was introduced into the sac of 


7 These 2 cases are described by kind permission of the Director Gen 
eral Ministry of Pensions. 


‘Brit. J. Surg., xiii, 112. 











Fig. 2. R. G. Butcher of Dublin, 1819-1891. President, 
Royal College of Surgeons of Ireland, 1866-1867. The car- 
toon bore the inscription: “A wise Saw—‘What! Butcher, 
wouldst thou have thy pound?’” 


the aneurism. After operation, the man was 
passed as sound for service during the War, as 
a stoker on a patrol trawler in the Naval Re- 
serve. He died of leakage from a secondary 
dilatation of the aorta below the aneurism 
while thus serving, 4 years and 8 months after 
operation. At postmortem examination the 
aneurism was found completely consolidated. 
It was about the size of a full time fetal head. 
The wires had expanded uniformly. The 
specimen is preserved in the Surgical Museum 
of Trinity College.! 

“T am indebted to Surgeon H. E. King Fretz, 
R.N., for the following notes on postmortem ex- 
amination. Case 2. 

“The patient, aged 37, a stoker, R.N.R., on one 
of the patrol trawlers, was admitted into the Naval 
Hospital on March 12, 1916. He complained of 
vomiting and severe shooting pain in the right 
lumbar region simulating renal colic. There was 
tenderness in the region of the appendix and pain 
on deep inspiration. He was sweating freely and in 
a state of collapse. There was a large pulsating 
tumour which practically occupied the whole of his 


‘Lancet, p. 7, 101 
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Fig. 3. Cartoon of Butcher with press references. Not: 
the coat of arms of the cartoonist. “I come, I sawed, ! 
conquered.” 


epigastric region, apparently an aneurism of the 
abdominal aorta. His temporature was 97° F.; puls« 
120, full and regular; systolic pressure 280 mm 
diastolic pressure 120 mm. His urine showed ; 
heavy deposit or urates and a trace of albumin 
There was an excellent scar to the left of the mid 
line 3 inches long, the result of operation five year 
ago. A systolic bruit could be heard over the swel 
ing, propagated all over the abdomen and down bot 
femoral arteries. ‘There was a marked diastolic soun 
in the mitral area and a very accentuated secon 
sound in the aorta. Seven days after admission h 
died. The swelling continued to pulsate long aft: 
respirations had ceased. 

“At the autopsy it was found that there was 
small leak, the haemorrhage penetrated between tl! 
layers of the mesentery, separated them wide 
apart, and surrounded a large portion of the sma 
intestine. ‘The right kidney was pushed forwar 
Both kidneys and spleen were normal in size, tl 
right kidney having small granular patches on t! 
surface. The heart was much enlarged. ‘Now for t! 
aneurism, I am not exaggerating when I say th 
the clot formed in it is as hard as a rock, tl 
aneurism itself is about the size of a full term fect 
head. It appears to me as if there is a seconda 
dilatation of the aorta below the main swelling at 
that is where the trouble arose.’ 
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Northumberland House, Strand, London. Butcher, in July, 1838, describes 


how under perilous circumstances he succeeded, with the aid of a rope, in climbing 


on the back of the lion. 


“T am also indebted to Surgeon King Fretz for 
the specimen which is illustrated in Fig. 1, and for 
the X-ray photograph showing the wire in situ 
(Fig. 2).” 


The abdominal aorta was first ligated by Sir 
Astley Cooper. In 12 cases recorded subse- 
quently, the mortality was 1oo per cent. 
Nevertheless, ligature below the renal vessels 
has been followed by success. Brookes! de- 
scribed and illustrated a case in which the 
patient died of intestinal obstruction 3 months 
after successful ligation. The prognosis of 
abdominal aneurism without operation is un- 
favorable. The duration of the condition is 
said to vary from 3 months to 3 years. 

Aneurism of the popliteal artery. How the 
more modern conception of the surgery of the 
blood vessels comes to our assistance may be 
illustrated by a case of popliteal aneurism in a 
man aged 62 years. The aneurism was the re- 
sult of a slight injury and had reached the size 
of a cocoanut. It had extended upward from 
the popliteal space to the opening in the ad- 
ductor magnus. The patient was a bad surgical 
risk. He was fat and short necked. His heart 
vas fibrillating, his systolic blood pressure was 
220, his pulse rate 140. His foot was cold and 


\m. M. Ass., 1926 


= 





gangrene was impending. ‘The old operation of 
ligature of the femoral artery, would almost 
certainly have been followed by gangrene. An 
extensive operation on the sac or amputation, 
in all probability, would have been followed by 
death. A complete cure with restoration of the 
circulation in the limb followed resection of 1 
inch of the artery in Hunter’s canal and liga- 
tion of the femoral vein.” 

Resection of the artery is a radical form of 
sympathectomy and in this case produced in- 
creased heat and blushing of the foot. The 
sheath of the artery above and below the 
ligatures was injected with alcohol, as recom- 
mended by Sampson Handley, to ensure 
against transitory vasoconstriction. 

The advisability of ligaturing both artery 
and vein or the vein alone, when there is a 
dangerous diminution of the blood supply to a 
limb has only been recognized since the War. 
This recognition, reinforced by a better under 
standing of the surgery of the sympathetic 
nerves, has saved many limbs in recent years. 

THE SYMPATHETIC NERVOUS SYSTEM 

The assaults brought about by an unbal 

anced sympathetic nervous system have been 


*>Med Ann., 1929, P. 524 
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Fig. 5. Page from one of Butcher’s voluminous case books, describing his operation for hare-lip. 


countered by the surgeon in many fields. can be obtained by the simple operation of re 
Pylorospasm and megacolon can be cured or moval of the left sympathetic chain by a trans 
relieved, spasm of the vesical sphincter causing peritoneal operation. The removal include: 
urinary retention is coming under control, the second, third, and fourth ganglia. 
pelvic pain per se disappears under the magic In my second case the limited operatio1 
wand of sympathectomy. proposed by Rankin and Learmouth was per 
Raynaud's disease can now be conquered, formed (February, 1931). The child was age: 
and certain forms of polyarthritis have yielded 2 years. The pelvic colon when the abdomei 
to sympathetic resection. was opened had the appearance and consis 
; tency of a small motor car tire. 
HIRSCHSPRUNG’S DISEASE 
This is a rare condition; I have had 2 cases In this case there was one unusual feature. Th: 
under my care in ro years. ‘The colon may elie clon was notated for» of inches abo 
contain as much as 47 pounds of faces, the normal. X-ray photographs taken before operatio: 
circumference of the bowel may reach over showed an enormous loop of descending colon. Th 
31% feet. The bowels may act only once in 2 or barium meal was visible a week after ingestior 
3 weeks, and in some cases several months notwithstanding repeated washing out of the color 
have elapsed without an evacuation. Until the : - anon anes ee ae ee — 
‘ : , ao : ive or six times the normal diameter. The ascendin 
discovery of the role of the sympathetic in this colon was not dilated, and the transverse onl. 
condition physicians ordered surgical treat- moderately so. 
ment, surgeons recommended a medical regi- The posterior peritoneum was divided from th 
men.! In one-third of the cases the sigmoid promontory of the sacrum to the origin of the inferi« 


20 mesenteric artery. The presacral nerve and it 
flexure alone is involved and excellent results ranches in the infant were not easily defined, bu 


iMercer. Edinb. M. J., 1031 communicating filaments from the second, thir 
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Fig. 6. Subclavian aneurism, showing the bullet and 
calcification in the sac. 


and fourth sympathetic ganglia were divided and 
the area cleared of loose connective tissue. The 
inferior mesenteric artery near its origin was simi- 
larly denuded, but no very definite ganglia were 





found. The operation was rendered more diflicult 
fr as 
Vig. 8. Thoracic aneurism from which wires were re 


ved a month after introduction. 
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Nig. 7. Ligation of the innominate artery. The operation 
was planned at first for ligature of the subclavian artery 
but was modified later to ligature of the innominate artery. 
1, Transversalis colli; B, external jugular vein; C, supra 
scapular; D, portion of sternum and clavicle retracted; 
I’, innominate artery. Inset shows ligatures proximal and 
distal to the thyroidea ima branch. 
by the attachment of the mesccolon to the right 
of the middle line. 

We had some difficulty in deciding whether we 
were dealing with tiny lymphatic vessels and glands, 
instead of nerve fibers and ganglia, in the course of 
the operation. In an infant, | am not sure that 
frank exposure of the lumbar sympathetic chain on 
the left side and division of the trunk above the 
second and below the fourth ganglion would not 





Side view of aneurism. The line marks the point 
(One-half natural size 


Vig. 0. 
of rupture, 











Fig. 10. Postmortem roentgenogram of abdominal aneu 
rism 4 years and 8 months after operation. Colt’s wires 
are seen in the sac 


be the more satisfactory operation, ramisection 
being performed at the same time. 

The boy’s constipation was completely relieved 
by the operation, and this relief has continued. 
After operation, a full sized sigmoidoscope was 
passed through the pelvi-rectal sphincter on a few 
occasions, the colon being emptied by means of an 
irrigating tube. Two months after operation a 
barium meal and enema demonstrated the pelvic 
loop of colon still dilated, but greatly reduced in 
diameter. The transverse colon was also consider 
ably reduced. Seven months after operation dilata 
tion was still present, but there was slight further 
improvement. The umbilical girth at the time of 
operation was 2334 inches. Five days later it was 
2134 inches. 

KIDNEYS AND PROSTATE 

It has been pointed out that Murphy in his 
lectures on the surgery of the urinary tract laid 
great emphasis on the significance of back 
pressure in cases of prostatic obstruction. 

Success depends on the relief of this back 
pressure, and it is an accepted fact that this 
relief must be gradual. Back pressure, renal 
insufficiency, cardiovascular changes, and 
uremia, go side by side as time advances with 
prostatic enlargement. It is traditional that 
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sudden decompression, either by uncontrolled 
cystotomy or by primary prostatectomy is fol- 
lowed by a recoil carrying a high mortality. 
The engorgement of the kidneys on sudden 
release of pressure is not surprising when we 
remember that the whole of the blood of the 
body passes through the kidney every few 
minutes. The other side of the picture shows 
the reparative phenomena which follow grad- 
ual decompression. Renal cells, like hepatic 
cells, and myocardial cells, have a definite 
power of regeneration if the causes producing 
degeneration are removed. In old standing 
cases, some of the kidney is irreparably 
damaged; some is damaged but is capabl 
of regeneration, and there is probably a residuc 
in most cases which has not yet becom 
embarrassed. 

In cases of overdistention of the bladder 
the path of safety is not the inserting of ; 
catheter and the withdrawal of small amount 





Fig. 11. Hirschsprung’s disease. Condition of the « 


scending colon before operation. Note the undilated lo > 


of pelvic colon below. 
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of urine every few hours. A few ounces (100 
cubic centimeters) of urine, withdrawn from a 
distended bladder, may induce renal and circu- 
latory shock. 

For many years in Mercer’s Hospital we 
have gradually decompressed distended blad- 
ders by allowing the urine to flow drop by drop 
by means of a reversed Murphy drip appara- 
tus attached to an in-dwelling catheter. If 
this apparatus is not at hand, a rubber catheter 
is passed. It is clamped or plugged at the end 
to prevent urine escaping. A hypodermic 
needle is inserted through the rubber wall of 
the catheter, and through this needle the urine 
drips slowly until danger is passed. An ureteral 
catheter passed into the bladder acts in the 
same manner. 

The necessity for gradual decompression is 
not confined to the urinary tract. The same 
problem arises when we are dealing with 
medical problems, such as high blood pressure. 


Hirschsprung’s disease. Condition of colon 3 
onths after operation. 


Fig. 12. 
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Fig. 13. Child aged 2 years six months after conservative 


sympathectomy for Hirschsprung’s disease. ‘The con 
stipation is cured, the distention is reduced (girth of ab- 
domen at operation 2334 inches, now 2134 inches) but 
persists. 

It confronts us when there is back pressure on 
the liver, it is a factor in cases of ascites and 
intestinal obstruction. It faces us again in 
cerebrospinal lesions, in acute empyema, in 
hydramnios, hiematocolpos, and glaucoma. 
Thus medicine, surgery, gynecology, and 
opthalmology, are all concerned in the fatal 
significance of a severe recoil following sudden 
decompression. 

The general problem so far as treatment is 
concerned might, I think, be expressed as fol- 
lows, in the terms of a law: When an organ or 
system is suffering directly from pressure effects 
or indirectly from back pressure, the greater the 
pressure the more gradual should be its relief." 
Hippocrates indeed drew attention to this 
fundamental consideration in the following 
aphorism given to me by Dr. T. P. C. Kirk 
patrick: 

Oxdgou EuTvoe 7, Vdpwrikol TéuvovTat 7) KalovTaL 
éxpvevtos Tov miov Kai Tov bdaTos aMpdov, TavTws 
amoA\Avrrat. 


“Purulent or hydropsical cases who are lanced 
or cauterized, water and pus flowing out to- 
gether, perish completely.” (Aphorism of 
Hippocrates, Sect. vi, No. 27.) 

Wheeler. Canadian M. Ass. J., 1931, iii 8 
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Fig. 14. Recurrent prostate. The prostate was removed with “cure’’ of patient. 


Symptoms recurred 12 years after operation. 


struction from a regrowth of the gland. 


Ixamination revealed advanced ob 


It was removed piecemeal a second time by 


enucleation and dissection. The illustration shows the second prostate. 


RECURRENT PROSTATE 

Recently I had under my care a man aged 
about 75 suffering from advanced uremia, the 
result of prostatic enlargement. The prostate 
had been removed 12 years previously by Sir 
Conway Dwyer in the Richmond Hospital. 
For 12 years after operation he was completely 
relieved, but after this period the old signs and 
symptoms of prostatic enlargement gradually 





Fig. 15. 


the kidney with surrounding renal parenchyma. 


Solitary cyst removed from the upper part of 


recurred until finally, the residual urine was at 
the maximum, and by chemical tests renal 
destruction was almost complete. A greatly 
enlarged prostate could be felt per rectum. 

This was a case of recurrence of simple en- 
largement of the prostate. The condition is re- 
ferred to by Sir John Thompson-Walker in the 
Lettsomian Lectures delivered before the 
Medical Society of London.! This writer 
draws attention to a number of cases in which 
the prostate appears to have been recon- 
structed after prostatectomy. 

In the case I have just mentioned, gradual 
decompression and subsequent drainage for 6 
months secured a sufficient return of renal 
function to permit a second prostatectomy. 
This was accomplished partly by enucleation 
and partly by dissection. The final recovery 
was complete. 


SOLITARY CYST OF THE KIDNEY 

A cyst surrounded by renal substance was 
removed from the upper pole of the right kid 
ney of a woman aged 57 years, in September 
1931. Painless hematuria and the presence o} 
a smooth, painless enlargement of a right 
mobile kidney were the outstanding clinica 
features. Pyelography revealed the uppe! 
calyces occluded and deformed, and slight 
hydronephrosis on the left side. Biochemica 


'Lancet, 1930, June 14, p. 1273. 
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Fig. 16. Congenital laryngocele. 1, Air containing 
protrusion on the dorsum of the tongue; 5, tip of tongue 
deviated but could not be protruded; C, communicating 
air sac in the submaxillary region. Illustration was made 
from the patient before death. 


investigation showed a high blood urea 72 
milligrams per cent, the urea concentration 
test revealed an excretion of 1.5 per cent urea 
3 hours after the meal. 

The cyst was about the size of a tangerine 
orange. On exposure, the kidney was found 
quite normal but for the upper pole which was 
involved in the cyst. It was removed by a 
wedge-shaped incision into the kidney sub- 
stance. The cut renal surfaces were brought 
together by interrupted Halsted’s stitches. 
The stitches were prevented from cutting 
through by the interposition of portions of de- 
tached muscle after the manner recommended 
by Walters. Recovery was uneventful. 

Solitary cysts of the kidney are rare. Fuller- 
ton! says that up to the time of writing (1926) 
only gg cases had been reported. 


LARYNGOCELE 


Murphy excelled in the realm of diagnosis. 
'!e could separate the essential from the non- 


Brit. J. Surg., xiv, 620. 





lig. 17. 
Drawing from a specimen in Trinity College, Dublin, by 


Congenital protrusion of a laryngeal pouch. 


kind permission of Professor A. F. Dixon. 

essential factors with great rapidity and in a 
short time what appeared to be a complex 
tangle of contradictory signs and symptoms 
was straightened out and made simple. 

The case to which I now draw your atten- 
tion puzzled us considerably, but by applying 
the inductive methods of reasoning adopted by 
Murphy, its nature was finally made clear. 


The patient was a man aged 24 years, who suf 
fered all his life from a painless bulge or swelling 
in the right submaxillary region. This swelling was 
tympanitic and under pressure disappeared. ‘The 
swelling moved and protruded with deglutition or 
coughing. The right side of the tongue and floor 
of the mouth were enlarged. On the posterior third 
of the dorsum of the tongue on the right side there 
was a soft conical projection about the size of a 
small lump of sugar. The tongue could not be pro 
truded. Any attempt to do so resulted in deviation 
of the entire organ to the right side. Speaking was 
difficult. It was owing to the fact that his friends 
could not understand what he said that he came to 
hospital to seek advice. ‘The swelling on the tongue 
and the swelling in the submaxillary region were 
connected. If the one was pressed upon, the other 
enlarged. It was obvious that the swellings were not 
solid, nor did they contain fluid. The introduction 
of a hypodermic needle into the protrusion on the 
tongue gave no information. After the injection 














Fig. 18. 


Laryngocele, lateral view. 
on the tongue was injected with 1o cubic centimeters of 
lipiodol. Note the narrow connection between the lingual 
and submaxillary portions. 


The protrusion 


of lipiodol through the needle, X-ray photographs 
contirmed the fact that the tongue swelling and the 
submaxillary swelling were connected. 

At this stage, the true condition was not realized. 
With a view to operative exploration, the patient 
was given colonic ether. He died suddenly before 
anesthesia was produced. 


On searching the literature the first clue to 
the nature of this case was obtained from a 
paper on malformation of the larynx by E. H. 
Bennett, published in the Dublin Quarterly 
Journal of Medical Science, vol. 40, 1865. 
Bennett was the first to discover a human 
larynx in which there existed fully formed 
laryngeal pouches which are normally found 
in a high state of development in some of the 
higher apes. 


Bennett was dissecting in the region of the thyroid 
cartilage in Trinity College. His attention was ar- 
rested by a cystic structure which he opened ac- 
cidentally on one side. A probe passed downward 
through the opening into the laynx. At first he 
thought that the condition was the result of disease, 
but he found a similar sac on the opposite side. 
Further investigation showed that the pouch oc- 
cupied nearly all the space which is covered by the 
thin lateral portion of the thyrohyoid membrane. 
The lower border of the protrusion rested on the 
superior laryngeal vessels and nerve, and superiorly 
was in contact with the under surface of the great 
horn of the hyoid bone. On examining the interior 
of the larynx the probe passed through the sac from 
without, beneath the anterior part of the false vocal 
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Note thi 
trickle of lipiodol toward the lateral wall of the larynx. 


Fig. 19. Laryngocele, anteroposterior view. 


cords. It entered the ventricle of the larynx by a1 
opening of oval shape, about three-fifths of an incl 
in length. The opening corresponded to the sinu: 
of Morgagni. 


Professor A. F. Dixon, professor of anatom) 
in the University of Dublin, kindly showed m: 
another specimen from which the drawin; 
(Fig. 17) has been made. 

There is little doubt that the patient t: 
whom I have referred was suffering from thi 
congenital deformity. The appendix of th 
laryngeal ventricle on the right side had ex 
tended through the thyrohyoid membrane i 
an upward direction behind the body of th 
hyoid bone to the floor of the glosso-epiglotti 
fossa. 

There is no mention in surgical literature « 
the extension of these extra laryngeal pouch: 
into the tongue. In the apes they exten 
down the neck, often as far as the clavicle « 
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Fig. 20. Multiple lesions. Patient’s breast removed for 
cancer 5 years ago. Thought to be suffering from metasta 
sis. Investigation revealed bilateral renal calculi and simple 
ulcer of the lesser curvature of the stomach; gastrectomy; 
recovery. 


between the two heads of the great pectoral 
muscle into the axilla. They attain a very 
large size. 

Von Bergman! mentions laryngocele and 
congenital air cysts in connection with swell- 
ings of the neck. He and other German 
writers refer to the danger of sudden death 
from suffocation when the sac becomes over- 
distended. 

The fact that the lipiodol did not enter the 
larynx in the case under review may be ex- 
plained on the hypothesis that the interior 
opening was either very minute or of a valvular 
nature. 

In his Anatomy,’ Quain states that the 
blind end of the appendix sometimes passes 
upward, lateral to the aryepiglottic fold and 
behind the body of the hyoid bone, so as to lie 
close to the floor of the glosso-epiglottic fossa. 
In this volume reference is made to Sclavunas 
vho collected reports of ro cases of congenital 

System of Prac. Surg., ii, p. 147. 

1914, vol. ii, pt. 2, 169 
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Same case as in Figure 20, showing the large 


Fig. 21. 


branching renal calculi. 


laryngocele. Two were bilateral, 4 were uni- 
lateral, and 4 were bilateral but with a larger 
sac on one side. 

Andre Forster, professor of medicine in 
Strasbourg, gives a very full illustrated ac- 
count of the laryngeal sac in apes.’ 


MULTIPLE LESIONS 


It is like pushing an open door to mention 
to an assembly such as this the necessity for 
complete and thorough examinations in all 
cases, but diagnostic endeavor in small sur- 
gical centers has a tendency to become con- 
centrated and focused on one prominent 
lesion. If a patient is found after examination 
to be suffering, say from duodenal ulcer, it is 
forgotten that gastric ulcers may also be 
present, aiid the case further complicated by 
disease of the pelvic organs, the kidneys, or 
the gall bladder. 

I have been struck with the number of 
patients who come for operation suffering 
from cholelithiasis who were found to have a 
midline scar below the umbilicus for the cor- 
rection of what was believed to be some uter- 
ine or ovarian disease. ‘This scar has so fre- 
quently been in evidence (in fat women who 
have borne children) that many students in 
Dublin regard it as supporting evidence of the 
diagnosis of biliary stones. 

Arch. Anat 


Histol. Embryol. 1925, iv 45. 
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Fig. 23. 


Fig. 24. 








Fig. 24 


Pensioner K. Wounded 1918. The right arm hangs from the trunk 
by a pedicle containing the vessels and nerves. The skin, deltoid muscle, and upper 
end of the humerus were blown away. 

Roentgenogram taken immediately after operation; 4 inches of the 
graft is intramedullary, the upper portion is in contact with the glenoid cavity, the 
coracoid, and the acromion. 

Patient 14 months after operation holding a vessel 5’ pounds in 


weight at arm’s length for a time exposure photograph. 
Fig. 25. Result 5 years after operation. Note the 
medullary cavity in the graft and firm ankylosis with 
scrofula. 
(Figs. 22-25 from Brit. J. Surg., 1921, ix, 34.) 


An interesting case with multiple abdominal 
lesions was admitted to Mercer’s Hospital in 
October, 1931. 


She was aged 56. Five vears previously her breast 
had been removed for carcinoma. She had lost 
weight, she was anemic, and she suffered from con 
stant pain in her upper abdomen. Metastatic 
growth was diagnosed without full investigation in 
the first instance. X-ray photographs showed a 
chronic penetrating ulcer in the lesser curvature 
of the stomach. Cystoscopy revealed that the ureth 
ral orifices were normal but that pus was flowing it 
large quantity from the right side. The blood ure: 
was high. The urea concentration test after 5 hour: 
gave a 1 per cent excretion. Further X-ray photo 
graphs demonstrated large branching calculi in bot! 
kidneys. The middle portion of the stomach wa: 
removed under gas oxygen and local anaesthesia 
The ulcer was found to be non-malignant and th 
patient made a rapid recovery. No doubt uremi: 
will eventually supervene, but for the moment he 
pain is gone, and the dread of cancer has bee! 
stilled. 


Finally, I will mention 2 cases: one of bone 
grafting to replace the upper end of the humer 
us, and the other, arthroplasty for ankylosis 0 
both knees. The operations were performe 
exactly as Murphy dictated and the result 
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Fig. 26. Right knee joint ankylosed in extension. 
lig. 27. Left knee joint ankylosed in flexion. 


obtained were entirely due to the doctrines he 
preached. 


Figure 22 showsa soldier, aged 25, who was wounded 
toward the end of the War. The right shoulder be- 
low the acromion process was carried away en masse 

skin, muscles and bone. Only a pedicle remained 
on the inner side carrying the main vessels and nerves 
by which the arm hung helplessly to his side. All 
scar tissue was cleared away and the upper end of the 
bone was freshened. A bone-graft 9 inches long 
taken from the tibia was driven for 4 inches into 
the medullary cavity. The upper portion was placed 
in contact with the glenoid cavity. Three months 
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ig. 30. Snapshot of child walking, right knee. 
ig. 31. Snapshot of child walking, left knee 


i 
1g 
(Figs. 26-31 from Brit. J. Surg., 1921, ix, 34.) 


later the graft had thickened, but there was loss 
of density in the picture owing to the destructive 
powers of the osteoclasts being more apparent in 
the X-rays than the regenerative powers of the 
osteoblasts. Six months after operation firm bony 
union was shown at the upper end of the new 
humerus. The intramedullary portion of the graft 
has become partially absorbed. Nine months after 
operation strong new bone had replaced the slender 
original graft. Fourteen months after operation, 





Fig. 28. 
Note the patella “turned turtle.” 
Fig. 29. Amount of voluntary flexion in right knee joint 18 months after operation. 


Amount of voluntary flexion in left knee joint 2 years after operation 


Fig. 32. 


although movements of the shoulder were limited, 
the strength of the arm left nothing to be desired.' 

After five years an' X-ray photograph shows the 
humerus completely reformed (Fig. 25). 


ARTHROPLASTY 


Theaccompanying illustrations(Figs. 26-31) 
show the result of Murphy’s arthroplasty in 
the case of a girl aged 11 years operated upon 
in September, 1919.” 

FOREIGN BODY IN THE BRAIN 

The following case is mentioned because the 
history given by the patient is picturesque and 
because it is unusual for a bullet to enter the 
brain without the patient knowing that he had 
been severely injured. 


A patient aged 21, was wounded in the head in 
May, 1921, while engaged in street fighting in 
Dublin. He received what he believed then to be 
a small scalp wound to the right and above the 
occipital protuberance. He was dressed but not 
detained in the hospital. No X-ray was taken. He 
noticed at the time of his wound sounds of music in 
his ears as if there was a band with drums in close 
proximity. <A fortnight later he was smoking a 
cigarette when a black dot appeared in his right 
lateral field of vision. The speck moved medially, 
growing larger and becoming bright until it appeared 
as a blinding light in the center of his visual field. 

'Wheeler. Brit. J. Surg., 1921, ix, No. 34. 

Wheeler. Brit 


J. Surg., 


1921, ix, No. 34 
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At this stage he became totally blind. He never 
lost consciousness, but his memory was stimulated 
and distorted. He imagined he saw men firing at 
him, while he was surrounded by comrades. Head- 
ache and vomiting supervened. These aural at- 
tacks lasted about 20 minutes and recurred once 
or twice a month for 4 years. In the intervals he 
was well, and led an energetic life, but the re-ap- 
pearance of the black spot when least expected 
like the ghost of Hamlet left him morbid and 
alarmed. 

Clinical examinations were entirely negative; 
there was no paralysis, motor or sensory; no altera- 
tions in the reflexes, and both fundi were normal. 

X-ray examinations disclosed that the nickel case 
of part of a conical bullet was lying in the base of 
the brain just behind the petrous portion of the 
temporal bone at the level of the eminence in the 
superior semi-circular canal. To approach the bullet 
in a direct line it would have been necessary to 
open the skull behind the vertical line dividing the 
mastoid into equal parts. The direct route would 
have led through the sigmoid portion of the lateral! 
sinus and some of the posterior branches of the 
middle meningeal artery. 

Operation, December 10, 1925. The skull was 
opened at a level above the location of the bullet 
and when the meninges were divided, a finger wa 
passed under the temporal lobe in front of th: 
cerebellum. After some difficulty a feeling of re 
sistance was detected with the finger, and with th: 
latter in situ a forceps was pushed through th 
temporal lobe from above. A mass about the siz 
of an olive was located and was enucleated. Ther 
was a line of cleavage between the mass and th 
brain substance. On removal, the ‘‘tumor” prove: 
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to be composed of fibrous tissue encapsulating the 
conical point of the bullet. Before it could be ex 
tracted, it became necessary to nibble away bone 
toward the base of the skull. The sigmoid portion 
of the lateral sinus was wounded, but the control 
f bleeding was not difficult. 

During the removal, some brain matter on the 
lateral surface of the temporal lobe was injured and 
removed. In bulk, the brain matter sacrificed was 
ibout the size of the tumor. 

The after history was uneventful. A month after 
the operation the patient appeared quite well. He 
had no recurrence of his previous attacks. 

Before operation, a model of a brain was placed 
in a skull, and with the aid of the X-rays, it was 
possible to map out the exact position of the foreign 
body encapsulated in the fibrous mass. It lay under- 
neath the junction of the temporal and occipital 
lobes. The area involved was “the association area”’ 
which lies between the visual area behind, and the 
portion of the brain concerned with hearing, in 
tront. 
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It was interesting to correlate these findings with 
the clinical history given by the patient. There were 
just three points in the history: (1). The sounds of 
band music on the day he was wounded. (2). The 
distorted visual phenomena occurring on an average 
twice a month for over 4 years. (3). The memory 
of troops firing at him, while he was surrounded by 
his friends. 

It may be surmised that the association area 
in the brain from which the foreign body was 
extracted is one of the resting places of the 
intellect, which brought to memory hearing 
and sight. It is the development of such a 
center (absent at birth and in the lower 
animals) which accounts for the fact that 
Beethoven was able to write and conduct his 
beautiful symphonies at a time when he was 
overwhelmed with deafness and deprived of 
the faculty of which he stood most in need. 
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HE many accomplishments of neuro- 

logical surgery in the past thirty years 

have been made in the fields of surgical 
technique, diagnosis, and pathology. The per- 
fection of the meticulous details of an osteo- 
plastic craniotomy with complete hemostasis, 
particularly during the removal of a tumor; 
replacement of the bone flap; and an accurate 
wound closure without drainage was the first 
important contribution. Attention was then 
turned to matters pertaining to diagnosis. 
Today, the time has passed when headaches, 
papilloedema, and vomiting must be present 
before the diagnosis of an intracranial tumor 
may be made. 

Of equal, if not of greater, importance than 
these matters was the microscopical verifica- 
tion and classification of the tumors exposed 
and a correlation of the pathological picture 
with the clinical course of the patient before 
and after operation. Today the neurological 
surgeon must be able to foretell not only the 
precise situation of the lesion but its probable 
pathological character as well. 

Though remarkable progress has _ been 
made, there are still many intracranial tumors 
which cannot be removed completely by sur- 
gical means. This is particularly true of the 
gliomata, which constitute about 42 per cent 
of all intracranial tumors. The correlation of 
the pathological and clinical characteristics of 
this group of tumors has made their subdivi- 
sion possible, so that we are now cognizant of 
the difference in malignancy between the 
astrocytomata on the one hand and the glio- 
blastomata on the other. However, the pres- 
ent surgical methods employed, which consist 
of removal of the tumor by suction; by resec- 
tion of large portions of the hemisphere; or by 
the electrosurgical scalpel are not completely 
satisfactory. All of these methods entail a 
large surgical risk, a gross destruction of brain 
tissue with the possibility of many neuro- 
logical residual symptoms, and finally, there is 
the possibility of leaving tumor tissue behind. 


Presented before the Clinical Congress of the American College of Surgeons, St. Louis, October 17-21, 1032. 


There should be no question that any sug- 
gestion for improvement in therapy must be 
based upon surgical exposure of the tumor, 
and its microscopical verification. Any thera- 
peutic agent which could be employed so that 
the tumor might be inactivated im situ, with- 
out destruction to surrounding normal brain 
tissue, would be a progressive step in the sur- 
gical therapy of the gliomata. The use of 
radium implanted directly into the tumor sug- 
gests itself immediately. 

Danysz (6) was probably the first to study 
the effects of radium upon the central nervous 
system. In 1903, this investigator placed a 
radium bearing tube 1 centimeter in length 
over the spine and part of the skull of a mouse 
1 month old. Within 3 hours the animal de- 
veloped paralysis and ataxia; after 7 hours, 
convulsions; and 18 hours later the animal 
died. Mice 1 year old exposed in a similar 
manner died 6 and 1o days later. Three 
guinea pigs 8 to 12 days old in which the same 
radium tube was placed beneath the skin ove 
the lumbar cord for 24 to 48 hours developed 
complete paralysis of the posterior part of th« 
body after 1 to 3 days. Adult guinea pigs an: 
rabbits treated in a similar manner showed ni 
lesion of the spinal cord but succumbed . 
weeks later to infection. An adult rabbit ex 
posed to the radium tube for 8 hours was nor 
mal for 2 days and then developed hemiplegi: 
on the third day. 

Later the same author (7) exposed mic 
confined in wooden cages to 23 milligrams an 
50 milligrams of radium bromide which wa 
fastened in a hole in the lid of the cage. Th 
time of exposure varied between 4 hours an 
30 days. The animals developed alopeci: 
dermatitis, and paralysis and some died. M 
croscopically, the tissue showed  vascul: 
changes consisting mainly of ruptured capi 
laries, but no changes could be demonstrate 
in the nerve cells. 

In 1903, London (11) exposed young mi 
in a small glass cage to 30 milligrams of radiu 
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romide fastened on the cover. All the ani- 
nals died after 4 or 5 days. The symptoms 
vere insomnia, restlessness, and weakness 
vhich was followed by paralysis and coma. 
\t postmortem examination hemorrhages 
vere present in the subcutaneous tissues and 
n the dura over the cerebral cortex. In sub- 
equent experiments (12) he found atrophic 
erve cells in the spinal cords of 3 rabbits 
vhich had been exposed for long periods to 25 
nilligrams of radium. 

Heineke (g) found deep hemorrhagic areas 
vith softening of tissues at the site of applica- 
‘ion in a rabbit which had carried 20 milli- 
‘rams of radium bromide on its head for 14 
days. The rabbit was well for 3 weeks and 
died suddenly with spastic symptoms. 

An intense reaction in the meninges was 
observed by Scholtz (20) in rabbits in which 
25 milligrams of radium bromide were fas 
tened to the head for 1 to 3 hours. 

Obersteiner (13, 14) observed large and 
small haemorrhages in the cerebrum, cere- 
bellum, and medulla with perivascular round 
cell infiltration. The nerve cells remained un- 
altered in mice whose heads were exposed to 
diffuse radiation. The severity of the symp- 
toms depended upon the age of the animals, 
the duration of the exposure, and the amount 
of radium used. The symptoms were for the 
most part a direct or indirect expression of 
circulatory and metabolic changes produced 
by the radium. Similar effects—punctate 
hemorrhages without changes in the nerve 
cells—were noted by Alquier and Faure- 
Baulieu (1) in the brains and the cords of rab- 
bits which were exposed to external radium 
applications. 

In rotr, Horsley and Finizi (10) placed 55 
milligrams of radium bromide on the pre- and 
postcentral gyri of monkeys for 2!'4 to 4 
hours. The rays were filtered through 0.5 
millimeters of platinum and 1 millimeter of 
rubber. None of the animals showed symp- 
toms after 26 to 45 days, when they were 
sacrificed. Examination of the brains showed 


thickening of the dura with infiltration of the 
pia and arachnoid by erythrocytes and leuco- 
cytes. There was an endothelial hyperplasia 
o! the blood vessel walls, in some places so 
The first 


marked as to occlude the lumen. 
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two layers of the cortex were the seat of punc- 
tate haemorrhages. No changes in the nerve 
cells were discovered. 

Williamson, Brown, and Butler (21) placed 
50 milligrams of radium element filtered 
through o.4 millimeters of platinum upon the 
motor area of the cerebral cortex for 4, 6, 12, 
and 18 hours. They found that within a ra- 
dius of 4 millimeters from the tube a 12 hour 
exposure caused complete destruction of brain 
cells and interstitial tissues. The blood vessels 
showed marked thickening, and hyalinization 
without rupture of the walls. In a second 
zone, 1 millimeter in diameter, outside the 
former area, the cells were not destroyed com- 
pletely but showed distinct signs of degenera- 
tion. The authors concluded that 50 milli- 
grams of radium acting for 18 hours produce 
a destructive effect upon the tissues within a 
radius of 5 millimeters. The effect upon the 
blood vessels varied with the dose and the dis- 
tance from the radium focus. 

Bagg (2) studied the effects of glass capil- 
lary seeds containing radon upon the mam- 
malian brain. He found that the tissue in the 
immediate vicinity of the tube became com- 
pletely necrotic. Surrounding this area was a 
zone of polynuclear leucocytes beyond which 
there was a zone of hyperemia. At the end 
of 24 hours the zone of necrosis was 1 milli- 
meter wide. ‘The maximum etfect was reached 
at the end of 2 weeks when the lesion was 1 
centimeter in diameter. [ach glass capillary 
seed was 3 millimeters long, 0.4 millimeters in 
diameter, and o.1 millimeter thick. 

In an effort to study the functional réle of 
the group of nerve cells composing the corpus 
striatum, Bagg and Edwards (3) implanted 
similar glass radon capillary seeds into the 
corpus striatum of dogs. One tube was im- 
planted into each dog by means of a trocar in- 
troduced through a 2 millimeters trephine 
opening into the skull. Six weeks after inser- 
tion there was a localized destructive lesion 
consisting of an inner area of necrosis 4 milli- 
meters in diameter surrounded by a ring of 
fibrin and then an outside zone 2 to 3 centi- 
meters wide which showed oedema, and a rich 
cellular exudate. Microscopical examination 
of the lesion showed a central, partly cystic, 
area of softening, discolored by meth«emo- 
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globin. In this area there was a collection of 
large, round cells distended by fat droplets 
and yellowish granular pigment. The lesions 
were sharply demarcated and the surrounding 
brain tissue showed no alteration in structure. 

Pendergrass, Hyman, House and Rambo (16) 
have studied the effects of radium upon the nor- 
mal tissues of the brain and spinal cord of dogs, 
both by surface applications and implanta- 
tion. The surface applications were made 
over the parietal cortex, the radium tube be- 
ing placed on the dura. In the implantation 
experiments two needles were inserted in each 
dog through an opening over the parietal lobe. 
Surface application was made with platinum 
or silver tubes of 0.5 millimeter wall thick- 
ness, 2.8 centimeters long, and 3 to 5 milli- 
meters wide. Steel needles used for implanta- 
tion measured 2.8 centimeters long, 1.5 milli- 
meters wide, and contained to to 12.5 milli- 
grams of radium element. With external ap- 
plications all of the dogs which received 1,150 
milligram hours or less showed no symptoms. 
All of the animals which received 1,400 milli- 
gram hours or more died. Two of the dogs in 
which interstitial radiation was used devel- 
oped general peritonitis and 1 developed 
meningitis from which they died. These same 
authors also found that an exposure to 600 
milligram hours of radium over the spinal 
cord caused marked clinical symptoms. Areas 
of necrosis were found two segments above 
and below the lesion of direct contact. In 
addition to the local area of necrosis an in- 
crease in weight of the irradiated hemisphere 
indicated the presence of oedema. The authors 
state that the cause of death in the dogs was 
not due to a local effect upon the brain but to 
toxemia. They noted that many changes 
were found following exposures which gave no 
clinical signs or symptoms, and they concluded 
that an exposure of normal brain tissue up 
to 1,150 milligram hours is compatible with 
life. 

Cairnes and Fulton (4), using cats and mon- 
keys, implanted radon seeds 1.5 centimeters 
long with 0.3 millimeter platinum filtration 
alongside the spinal cord but extradural in the 
dorsal region. With large doses (31 milli- 
curies) signs of weakness of the hind extremi- 
ties appeared 30 hours after operation. The 
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paraplegia became complete 3 to 4 days after 
the onset. With smaller doses the time of on- 
set of the first symptoms was later, and the 
appearance of the complete paraplegia corre- 
spondingly delayed. In cats any dose greater 
than g.5 millicuries produced complete para- 
plegia. Monkeys proved more resistant than 
cats because a dose of 12 millicuries produced 
only slight weakness. The first symptom ex 

hibited was loss of the sense of position whicl 
was followed several hours later by moto 
weakness. The animals invariably passe: 

through a stage of extension before develop 

ing a characteristic, complete, flaccid para 

plegia. 

Carimichael and Ross (5) performed : 
series of experiments in which they place: 
radon seeds within and upon the dura mate 
and radium needles upon the dura mater 
They used 5 millicuries of radon with 0.3 an 
0.5 millimeters of platinum filters. The ani 
mals were sacrificed from 1 hour to 61 days 
during all of which time the radon seeds o 
radium were in place. They concluded tha 
following the use of radon seeds the endoth« 
lium of the blood vessels showed the firs 
changes; then an emigration of leucocytes 0« 
curred, followed by local destruction of th 
cerebral cortex and finally hemorrhage. Fa 
was found in the blood vessels and after 9 
hours thrombosis had occurred. Microgli 
cells loaded with fat were found in the sul 
arachnoid space and in the perivascular 
spaces. The nerve cells stained poorly, neur 
fibrils were fragmented, and the myelin sheath ; 
were segmented and stained faintly. It wa; 
found that repair was evidenced after 21 
hours of exposure by a proliferation of astr: 
cytes. One-half milligram needles of radiu 
showed a very local’ effect. The autho 
reported that they had used radon seeds in 
cases of pituitary tumor; 1 choroid plex: ; 
papilloma; 1 meningioma; 1 metastatic ca 
cinoma; and 3 gliomata. 

Sargent and Cade (19) prefer the implant 
tion of radium needles into tumor tissue, b' 
believe that interstitial radiation has a limit: 
field because of the effect of radium up« 
blood vessels. These authors have used r 
dium needles in several patients with intr 
cranial gliomata and record dosages as lar; 
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as 3,721 and 5,184 milligram hours. They also 
used external, or surface, irradiation with 
intermittent exposures of from 14 to 18 hours 
daily for 2 to 3 weeks or from 4 to 6 weeks if 
no interstitial radiation had been used. Three 
of the cases reported upon were oligodendro- 
gliomata, a type of glioma which ordinarily 
has a good prognosis. 

Ross (18) in a later paper, has pointed out 
that radon seeds produce a local necrosis of 
cerebral tissue associated with haemorrhage 
and that radium element produces a more uni- 
form radiation than radon. It would appear 
that Ross assumes that the changes produced 
immediately about the needle tract are due to 
the effect of radium. 

The effects of implanting radium into brain 
tumors have been reported by various ob- 
servers. In 1920, Frazier (8) reported 3 cases. 
The first patient was 13 years of age and had 
an inoperable tumor of the cerebellopontile 
angle. Eighty-five milligrams of radium were 
implanted in the tumor for 15 hours. Three 
years later there were signs of recurrence and 
a second radium implantation was performed. 
Six years after the first treatment the patient 
was still living and while symptoms of cere- 
bellar disturbance were still present the con- 
dition was stationary. The second patient 
was a child with a serious disturbance of cere- 
bellar function. A suboccipital decompression 
and radium implantation resulted in extraor- 
dinary improvement. Eight years after the 
treatment the child was reported to be in per- 
fect health. There is no information upon the 
amount of radium or the technique employed 
in this case, and the nature of the tumor was 
not verified by microscopic examination. ‘The 
third case was that of a patient 30 years of age 
who had been operated upon 19 months before 
admission because of disturbance in vision due 
to a pituitary lesion. Radium was applied to 
the pituitary body through the posterior 
nares. The treatment was followed by marked 
improvement and there was no evidence of 
recurrence 3 years later. The author mentions 
that in no instance had a glioma been bene- 
‘ited by radium treatment. 

Pancoast (15) states that, based upon the 
work of Pendergrass, the surface dose of ra- 

‘ium to the brain over a limited surface area 
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Fig. 1. Diagram to show methods of exposing photo- 
graphic films to the radium needle. 


should not exceed 1,400 milligram hours, 
though Frazier has given 1,445 milligram 
hours to a large cerebellar tumor without un- 
toward results. He was of the opinion that 
radium implantation alone in safe doses is in- 
adequate for the tumor and must be supple- 
mented by external radiation. 

Recent developments in our knowledge of 
radiation therapy have established certain 
fundamental principles that have an impor- 
tant bearing upon treatment. ‘Thus it has be- 
come recognized that an optimum time in 
terval exists during which a tumor reacts best 
to radiation. Exposure of the growth during 
a shorter period results in failure to gain a 
maximum lethal effect upon the tumor cells. 
Exposure over a longer period results in the 
establishment of a state of radio-immunity. 
The importance of utilizing the most pene- 
trating rays of radium has led to the use of 
adequate filtration, and a recognition of the 
significance of homogeneous distribution of 
radiation has resulted in the use of external 
radiation whenever possible and multiple im- 
plants when interstitial irradiation is in- 
dicated. 

Since these principles have become recog- 
nized, it is not difficult to explain many of the 
failures of radiation therapy under the older 
technique. The use of glass radon seeds, for 











SURGERY, GYNECOLOGY 





AND OBSTETRICS 





el 


Plate A. 


lig. 2. 


Exposures of photographic films to t milligram radium needle. In Plate A the needle was suspended above films 


which were separated by a distance of 3 millimeters. The uppermost three photographs are the first three films, reading 
from left to right. The lowermost three films are the films which were the farthest away from the radium needle. Th« 
film in the lowermost right hand corner was 24 millimeters away from the tip of the needle. Note the varying size 0 


example, invariably caused necrosis on account 
of the absence of filtration, and the frequent 
failures of gold implants can be explained on 
the basis of inadequate filtration and the 
difficulty of effecting a uniform distribution 
of radiation except in lesions of limited size. 
These considerations have resulted in im- 
portant changes in technique in recent years. 
The ideal form of radiation therapy is that 
which permits the delivery of an adequate, 
uniform dose of penetrating irradiation over 
a prolonged but limited interval; for example, 
by the use of a large quantity of radium at a 


distance. In the treatment of the more radio 
resistant tumors, however, the amount o 
radiation that can be delivered to the lesio1 
by external radiation may be inadequate ani 
interstitial radiation becomes necessary i! 
order to deliver an adequate dose to the tu 
mor. Under these circumstances the use 0 
multiple weak radium foci adequately filtere 
and uniformly distributed becomes th 
method of choice. With a few, isolated excep 
tions removable platinum iridium needles 0 
0.5 millimeter wall thickness, containing ra 
dium element, have proved to be superior t 
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Plate B. 
the exposure effect upon the film. In Plate B the radium needle was placed through the tilms as illustrated in the diagram 


in Figure 1, b. 


Note that the exposure effect upon the films was equally as strong in the lowermost as in the uppermost 


film and that the extent of the radiation from the needle was uniform along its entire course. 


any other method of interstitial radiation. 
The radium element is distributed throughout 
the platinum needles in such amounts that 
the total dose determined by clinical expe- 
rience is delivered over a prolonged period of 
approximately 5 to 7 days. This distribution 
of radium permits the use of!a small quan- 
tity of radium over a period of 120 to 168 
hours rather than a larger quantity over 
a period of ro or 12 hours. In the treatment 
of cancer of the tongue, for example, the use 
of this method has proved highly successful. 
Within the last few years the use of removable 











platinum radium needles has been extended 
to the treatment of other neoplasms, notably 
inoperable carcinoma of the breast. 
Although radium implantation has been 
practiced in tumors of the brain and numerous 
studies have been made upon the effect of 
radium on normal brain tissue, most of these 
observations were conducted before these 
basic principles were fully recognized and the 
radiation was not executed in accordance with 
the newer technique embodying these factors. 
The prime purpose of these experiments 
was to study the effect of removable radium 








Fig. 3. Brain of Cat Ra No. 6. Note the discrete wound 
in the cortex made by the radium needle and the absence 
of reaction about it. 


needles upon the normal brain tissue of ani- 
mals and man under conditions in which the 
irradiation is delivered according to the mod- 
ern concepts of adequate filtration, prolonged 
exposure, and homogeneous distribution. 


EXPERIMENTS 


Ten cats, 9 dogs, and 1 monkey were used as 
the experimental animals. Platinum iridium 
needles with wallso.5 millimeter thick, 22 milli- 
meters long, which contained 1 milligram of ra- 
dium element, were employed for implantation. 

With two exceptions the radium needles 
were implanted in the parietal area of the 
cerebral hemisphere. In 2 cats, implantations 
were made into the cerebellar hemisphere. In 
one series, one needle containing 1 milligram 
of radium was implanted and left in place for 
24, 48, 72, 96, 120, and 216 hours. The ani- 
mals were sacrificed at the end of those pe- 
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riods. In another series, 4 milligrams of ra- 
dium were implanted for periods of from 48 to 
216 hours; the total number of milligram 
hours therefore were from 192 to 864. After 
the radium needles were removed the animals 
were allowed to live and were sacrificed at in- 
tervals of 20 to 168 days. 

It became evident early in the course of the 
experiments that the animals would tolerate 
a larger number of radium needles provided a 
small amount of bone was removed and the 
dura mater was left open over the site of the 
implantations. The needles were introduced 
into the brain at intervals of about 1 centi- 
meter about the circumference of a circle. 
The fine silk sutures attached to the eyes of 
the needles were placed beneath the temporal 
muscle. It was believed that each radium 
needle would exert its maximum effect at a 
distance of 1 centimeter and that in applying 
this method of therapy to intracranial tumors 
it would be necessary to place the needles 
within the tumor at 1 centimeter intervals. 

In an attempt to demonstrate the limits of 
the area of radiation from a 1 milligram ra- 
dium needle of the type used, we exposed a 
pack of 12 photographic films separated at in- 
tervals of 3 millimeters. The needle was sus- 
pended above the films in a darkened room for 
24 hours (Fig. 1). It will be noted that the 
intensity of the shadow varies so that the bot- 
tom film showed no registration from the 
radium. Therefore, the maximum radiation 
occurs within 1 centimeter from the tip of the 
needle. In another pack of 6 films, also sepa- 
rated by a 3 millimeter interval, the needle 
was inserted through the films (Fig. 2). It 
may be seen that along the entire length oi 
the needle the area of radiation is of the sam¢ 
intensity and size. 

None of the animals, regardless of the num 
ber of milligram hours of exposure and th« 
time of sacrifice, showed any symptoms ol 
damage to the central nervous system. It is 
true that the implantations were made in a 
relatively silent area of the cortex but it is 
clinical proof of the fact that the radium did 
not injure the brain at any great distance from 
the site of its implantation. 

The brains were removed in every instance 
after formalin fixation iw sila and there was 
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Fig. 5. 
Fig. 4. Photomicrograph to show the thrombosis of a 

small vessel in the cortex about the region of the needle 

tract. 
Fig. 5. 


Fig. 4. 


Photomicrograph that shows a large number of 


no operative or therapeutic mortality. Coro- 
nal sections of the brain were erabedded in 
paraffin and in celloidin. Microscopic sections 
were cut at 10 millimeters to 30 millimeters in 
thickness and were stained by the hema- 
toxylin-eosin, Van Gieson, Cresyl-violet, and 
Weil methods. Frozen sections were made 
and stained by the Herxheimer; Cajal nerve 
fiber and gold sublimate methods; Kanzler’s 
method for microglia; Hortega’s IV; and Pen- 
field’s combined method for oligodendroglia 
and microglia. 

The brains of two animals may be described 
as typical of the series in which the radium 
was inserted and the animals sacrificed at in- 
tervals of 24 to 216 hours. In Cat Ra No. 6 
a 1 milligram needle was inserted in the left 
parietal cortex on December 22, 1931, and the 
animal was sacrificed December 28. During 
that interval the animal had been quite nor- 
mal in every respect. The cortical vessels of 
the left hemisphere were a trifle more promi- 
nent than those on the right; but otherwise 
the appearance of the two halves of the brain 
was identical. ‘The needle wound was dis- 
crete and there were no immediate gross 
meningeal changes about it (Fig. 3). This 
brain had therefore received 144 milligram 
hours of radiation. 

Upon microscopic examination, a collection 
0’ polymorphonuclear and round cells were 
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Fig. 6. 


gitter cells loaded with fat about the tract of the needle 
wound. (Herxheimer fat stain.) 

Fig. 6. Normal nerve cells in an area 6 millimeters away 
from the needle tract. (Cresyl-violet stain.) 


evident at the site of insertion of the needle 
and were localized to this area. The lepto- 
meninges were slightly thickened immediately 
external to the needle tract but over a very 
limited area. The blood vessels of the left 
hemisphere were large and filled with blood 
cells. There was no apparent thickening of 
the endothelium of the vessels, but there was 
a thrombosis of many of the small vessels 


about the region of the needle tract. This 
thrombosis extended about 3 millimeters 


away from the border of the immediate lesion 
(Fig. 4). The tract of the needle was necrotic 
and hemorrhagic. There was no evidence of 
fibroblastic infiltration of the lesion but nu- 
merous gitter cells filled with fat were present 
(Fig. 5). The gitter cells showed evidences of 
migrating to the vessels in the vicinity of the 
needle tract though few were present in the 
perivascular spaces. Demyelinization was dis- 
tinctly limited to an area less than a milli- 
meter distant from the needle tract. Within 
that zone many myelin sheaths still remained 
but were greatly swollen. The nerve cells in 
the immediate zone were slightly swollen and 
vacuolated. There was very little evidence of 
neuronophagia. At a distance of 2 millimeters 
from the needle tract all the architectonic 
structure of the cortex was normal, with the 
exception of thrombosed small blood vessels 
as has been mentioned. 

















Fig. 7. 
of radium have been implanted in the cortex and allowed to 
remain for a total irradiation of 576 hours. They were then 
removed. This photograph was taken on the one hundred 
fiftieth day. X-ray plate of skull of Dog Ra No. 4 shows 
the radium needles in place. 


Photograph of Dog Ra No. 4. Four milligrams 


The brain of Cat Ra No. 8 showed the same 
type of changes after 216 milligram hours of 
exposure. The area of demyelinization was 
well limited about the needle tract but not as 
closely as in those brains with smaller expo- 
sures. In the Cresyl-violet stained sections 
there was a complete absence of nerve cells in 
the zone of destruction with only a few, scat- 
tered, greatly swollen cells remaining with 
barely discernible nuclei. The cytoplasm in 
those cells was vacuolated and the processes 
were absent. The Nissl granules were absent. 
In the area just external to the zone of destruc- 
tion, the cells showed a similar appearance. 
The inner zone measured about 4 millimeters 
in width; and the outer, 2. There was a moder- 
ate increase of glial elements. The transition to 
the normal cortex occurred within 6 to 8 milli- 
meters from the needle tract (Fig. 6). 
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As has been stated, in a second series of 
animals 4 milligrams of radium were im- 
planted for as many as 216 hours, and after 
the needles were removed the animals were 
allowed to live from 2 to 168 days. In Dog 
Ra No. 4, for example, four 1 milligram nee- 
dles of radium were implanted and allowed to 
remain for a total irradiation of 576 hours and 
then removed. The animal was allowed to 
live for 150 days and remained in excellent 
condition throughout (Fig. 7). 

In the area of the needle tract in this ani- 
mal’s brain, there was an increase in fibrous 
tissue which had grown in to fill the defect. 
Small collagen fibers passed directly from th« 
leptomeninges into the brain (Fig. 8). In the 
Weil stain, the destruction and demyeliniza 
tion of the myelin sheaths was limited sharply 
to the edge of the needle tract and there wa: 
no residual swelling of the myelin sheaths at 
the edge of the lesion (Fig. 9). The nervi 
cells in the region of the tract were smalle: 
than normal so that the nucleus appeared ou! 
of proportion to the cell body. The cytoplasn 
of some of these cells stained darkly, while i 
others it barely stained at all. The Niss 
granules were not well defined in either typ: 
of cell. In those nerve cells with light) 
stained cytoplasm the processes had broke 
up and were retracted, while in those with ; 
heavily stained cytoplasm the processes coul: 
be seen clearly. Neuronophagia was note: 
with from 4 to 8 cells about each nerve ce! 
(Fig. 10). Astrocytes and oligodendrogli: 
both were present but the latter predominate: 
(Fig. 11). The gitter cells, which were s 
prominent in the brains of those animal 
which were sacrificed immediately upo! 
removal of the radium, were absent except fo 
an occasional one about a blood vessel. Th 
microglia were not present in any great 
number than is normal. These microscopi 
changes gradually faded away until at a dis 
tance of 1 centimeter from the needle tract 
the normal architectonic structure of th 
brain was present. 


SUMMARY 


In summary, then, the pathological chang: 
consisted of a central zone of destruction im 
mediately in the tract of the needle wound 
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Fig. 8. 


Fig. 8. Photomicrograph which shows the presence of 
small collagen fibers which pass directly from the lepto 
meninges into the brain in Dog Ra No. 4. (Van Gieson 
stain.) 

Fig. 9. Photomicrograph showing destruction of myelin 


In the brains of those animals killed at the 
end of the period of exposure, gitter cells 
loaded with fat, thickening of the blood vessel 
endothelium with thrombosis of smaller ves- 
sels, amyelinization, and slight chromatolytic 
changes in the nerve cells were the prominent 
features. In the brains of those animals in 
which some reparative processes had time to 
occur, the gitter cells had disappeared, astro- 
cytes and oligodendroglia cells were present 
in large numbers, and neuronophagia was 
present. The important fact to be recognized 
is that all of these pathological changes 
gradually faded away to the normal within 
the radius of a centimeter from the central 
zone of destruction. 
CLINICAL EXPERLENCES 

Thus far our clinical experience in the use 
of radium needles implanted within the brain 
is limited to one case and therefore this por- 
tion of our work is in the nature of a prelimi- 
nary report. 

Our primary object was to determine first 
of all whether or not the use of radium ele- 
ment implanted in the brain according to the 
technique we have described would produce 
lamage to the surrounding normal brain 


sheaths which was limited sharply to the edge of the needle 
tract. (Weil stain.) 

Fig. 10. Photomicrograph showing neuronophagia with 
4to8cellsin Dog Ra No. 4. These changes occurred within 
4 millimeters of the needle tract. (Cresyl-violet stain. 


structure. When it appeared that irreparable 
damage did not occur we felt justified in using 
it in an intracranial glioma. We believe that 
the case herewith reported was a severe test 
of the practicability of its use and that its fu- 
ture employment in these extensive gliomata 
should not be discouraged by the final result 
in this patient. 


Headaches, vomiting, mental changes, convulsive 
seizures of 8 weeks’ duration—verified glioblastoma of 
left temporal lobe——osteo plastic craniotomy——implan 
tation of cight 2 milligram radium needles—-2,688 mil 
ligram hours exposure —death 2 months later. 

W. M., aged 14 years, Michael Reese Hospital 
B48570. 

In February of 1932, the patient began to com 
plain of severe headaches accompanied by vomiting. 
His memory was very poor and his mother stated 
that he acted queerly and became very difficult to 
manage. When he attempted to walk he became 
very unsteady and often fell to the floor unconscious. 
He would become rigid and then would have gen 
eralized clonic movements accompanied by incon- 
tinence. 

Examination. Vhe skull was large but there was 
no tympanitic note upon percussion. The left pupil 
was larger than the right and did not react to light. 
The right palpebral fissure was wider than the left. 
There was a high grade bilateral papilloedema with 
retinal hemorrhages. The right side of the face was 
weaker than the left and there was marked weakness 
in the right upper extremity. There was a pro- 
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Fig. 11, left. 


Photomicrograph to show predominance of astrocytes imme- 


diately about the needle tract. (Cajal gold stain.) 


Fig. 12. 


glioblastoma. 


nounced ptosis of the left upper eyelid with difficulty 
in moving the left eyeball to the midline. There 
were no sensory changes. The boy had no aphasia, 
apraxia, or astereognosis. His visual fields could 
not be determined accurately because of his mental 
instability. His attention could not be held and his 
emotional outbursts were frequent. 

Operation. It was many weeks before an opera- 
tive permit could be obtained from his parents. On 
April 8, 1932, a left osteoplastic craniotomy was per- 
formed. The child had become stuporous and had 
to be fed artificially. 

One and one-half centimeters below the surface of 
the temporal lobe near its anterior pole, a large, soft, 
gelatinous, reddish-yellow tumor mass was found. 
In areas it was firm but for the most part the tumor 
was quite soft and jelly-like. The cortical cap was 
removed with an electrosurgical unit and a portion 
of the tumor was removed by a curette and a sucker. 
Microscopically, it was a glioblastoma (Fig. 12). 

Kight 2 milligram radium needles were implanted 
into the tumor mass at intervals of about 1 centi- 
meter. The dura mater was left open over the tem- 
poral lobe and the bone flap was removed (Fig. 13). 

Course. The immediate postoperative condition 
was precarious but after 12 hours his blood pressure 
rose to go/50 and he was taking fluids by mouth. 
His temperature was 103.6 rectally and his pulse 
150. (Edema of the left eve and face began. He 
talked and moved his right arm and leg as well as he 
had previously. Within 24 hours the oedema of his 
face had increased but he was more alert and his 
blood pressure was 128/78; pulse, 120; and tempera- 
ture, 98.4. His recovery then progressed rapidly so 
that within 48 hours after operation the oedema had 
disappeared entirely. 


Photomicrograph of tumor removed from patient. 


This is a 


Operation. On April 15, 1932, after he had received 
2,688 milligram hours of radium exposure, the flap 
was elevated and the radium removed. 

Course. The patient’s recovery was excellent. 
The wound healed well, except for a slight necrosis 
of its anterior limb, which eventually disappeared 
(Fig. 14). His mentality became greatly improved 
and he was allowed to be about his ward unre- 
strained. 

Six weeks after the removal of the radium his hair 
began to disappear and he became bald over the left 
side of his scalp. 

On June 2, the patient became drowsy and hyper- 
tonic intravenous solutions did not produce any 
change in his condition. He gradually failed and 
died on June 11, 1932. 


At the outset it was quite apparent that we 
were dealing with an extensive lesion, which 
had grown rapidly toward the midline, as well 


as into the frontal lobe. He became somno- 
lent and unresponsive, a state from which he 
could not be aroused by hypertonic solutions. 
Although the final result may have been so 
different, it was not until his parents saw him 
in this moribund state that they consented to 
operation. 

The postoperative oedema about this boy’s 
face and left eye was more marked than we 
have ever seen following a craniotomy. It did 
not include the scalp over the bone flap and 
we are inclined to believe that it was due to 
an unusual circulatory stasis rather than to 
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Fig. 13. X-ray plates of skull to show position of eight 2 milligram radium needles implanted into the tumor of the 
patient. Small silver clips are to be seen on the blood vessels of the cortex. 


any direct effect from the radium. He did not 
have an unusual postoperative rise in intra- 
cranial tension which might have been due to 
oedema produced by the radium. Disappear- 
ance of the hair over the left side of the scalp 
was a late effect which was expected. The 
area of depilated scalp was considerably larger 
than the circumference of the area in which 
the needles were implanted. 

We have no way of knowing accurately the 
duration and exact time of onset of the symp- 
toms in this patient because of the inaccuracy 
of the history. The microscopic picture of the 
tumor, which was classified as a glioblastoma, 
led us to believe that the prognosis following 
operation would be unfavorable, since it is 
known that the clinical course of the glio- 
blastomata is shorter than other tumors of the 
glioma group. These large succulent tumors 
produce tremendous cedema and intracranial 
tension. They grow rapidly, often extending 
throughout both cerebral hemispheres. They 
have been proved to be little influenced by 
X-ray therapy or by radical surgical operative 
procedures. 

It is more than unfortunate that an autopsy 
permit was not granted because it leaves un- 
answered the important questions of the exact 
extent of the tumor and the effect of the ra- 
dium upon the remaining tumor tissue and the 


surrounding normal brain. These are matters 
for future study. 

We may be certain, however, that the im- 
plantation of radium needles and their subse- 
quent removal is a practical procedure the 
success of which may be influenced by the 
care which is taken in the closure of the 
craniotomy wound. 


DISCUSSION 


The direct effect of radium upon tumor 
tissue has been investigated many times and 
though we wish to record our observations 


Fig. 14. Photograph of patient 14 days after removal of 
radium needles. 
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upon this point as our experience increases it 
is not the primary point with which we are 
now concerned. Our aims were to establish 
whether or not radium could be placed within 
the brain for long periods without a fatality 
to the patient and without serious damage to 
the surrounding brain structure. Our experi- 
mental evidence and meager clinical expe- 
rience would lead us to believe that radium 
implantation into the brain in small doses, 
properly filtered, and left for many hours is 
tolerated extremely well by animals and by 
man. This is particularly true if an adequate 
decompression is made to provide for any 
possible rise in intracranial tension. 

Though a destruction of brain tissue oc- 
curred about the margins of an intracranial 
tumor, we would sacrifice it gladly for the 
advantages of treating such a tumor more 
adequately than we are able to do at present. 
However, we believe that such a destruction 
of cerebral tissue does not occur; certainly not 
beyond a radius of 1 centimeter. This means, 
therefore, that we believe that many of the 
pathological findings we have described may 
have been due alone to the introduction of a 
blunt needle into the brain. It has been shown 
by Penfield (17) that about the track of a 
blunt needle, compound granular corpuscles 
occur in larger numbers; that the astrocytes 
send in large expansions concentrically and in 
general a cicatrix results which contains con- 
nective tissue and causes gliosis and a distor- 
tion of the brain. Our results, therefore, are 
in accord with those of earlier investigators in 
that they show that radium in the doses which 
have been used does not materially injure nor- 
mal brain tissue. 

The tendency for radium and X-ray therapy 
to increase the capillary supply of the area 
treated was a question which arose during the 
investigation. We concluded that the pial 
vessels of the cortex were not increased in size 
or number and that we could discount the pos- 
sibility of the development of a telangiectasis. 
Finally, there was no microscopic evidence of 
an increased vascularity, nor was there in any 
instance a tendency for secondary hemor- 
rhage to occur. 

In none of the animals and in the single 
clinical experience there was no disturbance 


of the heat regulation mechanism. Though 
the needles were in many instances close to 
the ventricular walls, there was no destruc- 
tion of the wall and no ventricular hemor- 
rhages occurred. 

It must be remembered that some of the 
gliomata have a more embryonic structure 
than others; further, that the clinical course 
of some of them is longer before and after 
operation than others. The general experience 
of neurological surgeons with deep roentgen- 
ray therapy is in accordance with these two 
facts, though an exact law of behavior of the 
tumors to radiation is not possible. We have 
no doubt that such may prove to be the case 
with the use of radium. It is unlikely that the 
astrocytomata or oligodendrogliomata, which 
have a relatively slow clinical course, will be 
affected greatly. However, it is the outlying 
and peripheral extensions of these tumors, 
which are in more active cellular division, 
which we wish to inactivate by the implanta- 
tion of radium needles. It is probable that a 
much larger initial dosage will be required for 
the glioblastoma group, an example of which 
we have reported upon. 

CONCLUSIONS 

1. The ideal form of radium therapy by 
implantation of needles is that which makes 
use of multiple weak radium foci adequately 
filtered and uniformly distributed over a 
period of 120 to 168 hours. 

2. Radium element implanted into the 
brains of animals under such conditions pro- 
duces no destruction of normal brain tissue. 

3. It is surgically practicable to implant 
radium needles in a brain tumor, and remove 
them after the period of radiation. 


We wish to express our thanks to Mr. FE. H. Terwilliger 
for his help in preparing the microscopic sections. 
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Y/Y NHE pathology of empyema differs in 
only one respect from the pathology of 
infection of the peritoneum or any 

other endothelial cavity, namely, in that pus 

forms in an area in which negative pressure 
exists. Whereas, in the abdomen a simple in- 
cision into the cavity and sufficient drainage 
to permit all the products of the suppurative 
process to escape are usually sufficient for the 
establishment of a cure, in empyema the 
presence of negative pressure complicates the 

mechanism of healing, the cavity having a 

tendency to pull apart and stay open rather 

than to collapse. 

The pleural cavity may be infected in one 
of three ways: 

1. By the direct introduction of contami- 
nated material through a wound, including an 
operative wound. 

2. Through the blood stream. This is very 
rare, for even when blood stream infection 
does occur it usually involves infection of the 
subjacent tissues before the endothelial lining 
itself is infected, so it is not a direct blood 
stream infection of the pleural cavity. 

3. By the spread of infection from an ad- 
jacent organ or tissue. This is the usual mode 
of infection and may occur: first, by the spread, 
as in pneumonia or influenza, of an inflamma- 
tory process from the lung substance onto the 
endothelial surface; second, by the rupture 
of a cortical abscess of the lung which may 
either be so minute as hardly to leave any 
signs detectable at autopsy, or it may be so 
large that the sudden pouring of its toxic con- 
tents into the pleura, especially if no adhe- 
sions exist, may cause profound shock and even 
perhaps death before any surgical procedure 
can be instituted. There may be any grade of 
severity between these two extremes. Again, 
the pleura may be infected by the rupture of 
a subphrenic or liver abscess through the 


diaphragm, of a chest wall abscess through 
the parietal pleura, an oesophageal lesion 
through the mediastinal pleura, by the rup- 
ture or spread of a suppurative process in 
osteomyelitis of the ribs, of a similar lesion of 
a vertebra, or by the spread of infection from 
a purulent pericarditis. 

A single pocket of pus will form if the focus 
of infection is a single one, the inflammatory 
process a slow one, the bacterial infection not 
highly virulent, and if it is situated in an area 
where there is little motion, as in the upper 
portion of the chest, in an interlobar space or 
in the immediate neighborhood of an ad- 
herent area. These conditions permit suf- 
ficient time to elapse for the formation of ad- 
hesions. This pocket will be small at first, 
containing little fibrin. It will grow gradually 
in size, and if not incised or drained or other- 
wise emptied, will finally overcome the co- 
hesive force of fresh adhesions and rupture 
into and involve the entire pleural cavity, 
giving rise to symptoms of shock and toxemia 
as in the rupture of a lung abscess. Where, 
however, the surrounding adhesions are very 
firm, a rupture may take place through the 
lung parenchyma into a bronchus and be 
drained partially in this way. More rarely, it 
may break through the parietal pleura into th¢ 
tissues of the chest wall and finally point on 
the surface, or similarly invade the _peri- 
cardium or subphrenic area. 

If the focus is situated in an area where th« 
lung moves widely and freely, or if there are < 
number of scattered small foci, or infecte 
material is poured rapidly or in any grea 
quantity into the pleural cavity, and if th: 
infecting organism be of a highly virulen 
type, giving no time for the formation of pro 
tective adhesions, then the entire pleural cav 
ity on that side will become involved as on: 
large abscess cavity. This is the type usually) 
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Figs. 1 and 2, 
tilled with air. 


Drainage tubes of different variety in 


seen as a complication of influenzal pneu- 
monia. As the purulent fluid increases in 
quantity, the lung gradually collapses, and 
finally the heart and mediastinum may be 
pushed over toward the unaffected side. 
These large cavities may contain large masses 
of fibrin both adherent to the walls and float- 
ing in the fluid. 

If a cortical abscess no matter how small, 
communicating with a bronchus, should rup- 
ture into the free pleural cavity, a bronchial 
fistula will result. Reinfection of the cavity 
will continue till the fistula closes, and air 
may be forced into the cavity at each effort 
at coughing or straining, adding a spontaneous 
pneumothorax to the empyema, the combina- 
tion being known as pyopneumothorax. This 
latter condition occurs more frequently in 
children, and following gunshot or stab 
wounds of the lung in adults. It presents the 
added danger of a possible tension pneumo- 
thorax which, especially in children, may in- 
crease to the point of pushing the heart and 
mediastinum over so far as not only to di- 
minish the actual breathing capacity to a 
point dangerous to life, but also to interfere 
with the circulation by pressure on the ven 
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place, and cavity in each case entirely empty of pus and 


cave and innominate veins, thereby prevent- 
ing the ready filling of the right heart. This 
danger is to be constantly remembered in 
treating empyema by any truly closed method. 

No matter what treatment is instituted, the 
empyema will persist and pus continue to re- 





Fig. 3. Similar pneumothorax cavity in a third patient, 
immediately after drainage tube was removed and patient 
considered clinically cured. 














Fig. 6. 


Figs. 4, 5, 6, and 7. Various steps in air absorption and 
lung expansion in a patient treated by aspiration and air 
replacement. Figure 4 shows practically the same con- 


form until the source or focus of infection has 
ceased to pour infected material, as it were, 
into the pleural cavity. Thus_ bronchial 
fistula and communications with a lung cavity 
or with any other infected area must close be- 
fore the suppurative process can stop. Long 
continued bronchial fistula, or other persistent 
sinus opening into the empyema cavity is the 
most frequent cause of chronic empyema. 
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Fig. 5. 


Fig. 7. 


dition as Figure 3. Note the diminution of density of 
the lung in Figures 5 and 6 as air is absorbed and the lung 
expands. 


As brought out by Graham (9), a large 
empyemic accumulation involving more or 
less of the entire hemithorax even with viru 
lent organisms may not very materially im 
mediately endanger the patient’s life if both 
lungs are otherwise comparatively normal. 

But in the presence of any pathology whicl 
curtails the function of either lung and espe 
cially of the lung on the opposite side, par 

















ticularly if associated with the usual additional 
toxemia and exhaustion of a patient who is 
very sick from an acute pneumonic condition, 
then even a very small empyemic accumula- 
tion may prove to be a very serious complica- 
tion. Thus in pneumococcal empyema which 
develops after the subsidence of the acute 
pneumonic process, the condition is not 
nearly so serious as in influenzal empyema, 
which usually develops during the progress of 
the acute influenzal process in the lung. The 
virulence of the bacteria present also in- 
fluences the severity of the case. 


HEALING OF THE EMPYEMA CAVITY 


How does an empyema cavity heal? A 
small cavity may perhaps heal by granulation 
and cicatricial approximation of the sepa- 
rated pleural surfaces. It is difficult to con- 
ceive, however, that a cavity as large as half 
the chest cavity could possibly heal in this 
way. Large cavities diminish in size only to a 
very limited extent as a result of granulation 
and cicatrization. The main mechanism of 
healing aiter reinfection has ceased is by: 

1. Sealing of the cavity from the outside, 
resulting in a closed pneumothorax; 

2. Gradual absorption of the remaining air, 
the lung being drawn out by the resulting in- 
crease in negative pressure until all air has 
finally been absorbed, when the cavity is ob- 
literated. 

In these larger sized cavities, when all pus 
and all dead material, including fibrin, clots, 
necrotic tissue, etc., have been removed, or 
drained out, and the cavity ceases to be re- 
infected from within or without, pus practi- 
cally ceases to re-form. So far as the walls of 
the cavity are concerned, the condition is 
now analogous to the clean granulating sur- 
face of an abscess after all necrotic material 
has been cleared out. This is equally true 
whether drainage has been used or the con- 
tents have been removed by needle or other- 
wise. At this stage the infecting bacteria no 
longer float in a lake of pus, which is a most 
favorable culture medium, but lie in contact 
with and hence at the mercy of the activated 
fixed tissue cells, which now amply care for 
what contact bacterial infection is left on its 
surface. Thus the cavity becomes practically 
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sterile soon after it is freed of all fluid and 
dead and extraneous material. The ability of 
an endothelial surface to care for a certain 
amount of bacterial contact infection is 
familiar to laboratory workers, who find it 
difficult to infect an endothelial cavity. Gra- 
ham (8) found it very difficult to produce em- 
pyema in experimental animals by introducing 
even large quantities of bacterial laboratory 
cultures. The abdominal surgeon does not 
fear peritoneal contact with infected material 
if no gross fluid or solid matter remains, and 
usually feels safe if he can wipe the contami- 
nated surface clean. 

To get back to our subject, we now have a 
clean cavity filled with air. The drainage 
tube, if any, may at this stage be surrounded 
by granulations and adhesions which shut it 
off from the cavity. In any event it traverses 
an area of greater or lesser depth of clean 
healthy granulations which will readily come 
together with rapid closure of the drainage 
sinus if the tube is now removed. Bacterial 
counts in smears taken from the wound are a 
valuabie aid in determining the optimum 
moment for removal of the tube, though one 
can usually judge by the quantity and quality 
of drainage. A roentgenogram taken at this 
time will show a pneumothorax cavity of ap- 
proximately the size of the original empyema 
cavity (Figs. 1, 2,3). Identically the same pic- 
ture is shown when aspiration and air replace- 
ment has been used (Fig. 4). The cavity now, 
sealed from the outside, gradually diminishes 
in size as the contained air is gradually ab- 
sorbed, and is finally completely obliterated, 
as can be shown by repeated roentgenograms 
(Figs. 4, 5, 6, 7). 

The impression seems to be general that 
these cavities fill from the bottom, as evi- 
denced by the fact that the cavity will hold 
less and less irrigating fluid. Whatever may 
be the explanation of this phenomenon, the 
fact remains that it cannot be generally so, 
for if frequent roentgenograms are taken, no 
filling in of the cavity by granulations is evi- 
dent, and comparatively little diminution in 
the size of the cavity in the drainage cases 
takes place until the drainage sinus closes. 
After this the lung can be seen gradually ex- 
panding and approaching the chest wall. 
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During this process its shadow becomes not 
denser, as it would if to the lung shadow were 
added the shadow of superimposed new 
granulations, but less dense owing to thinning 
of the lung substance as a result of its expan- 
sion and filling with air from within. 

Some granulation and cicatrization does 
occur, however, not only around the tube, but 
also in the angles of the cavity so that the 
cavity in this way grows somewhat smaller. 
If the process is of long standing, continued 
inflammatory infiltration renders the lung 
surface more and more hard and unyielding, 
its edges become firmly bound to the chest 
wall, diaphragm, or mediastinum, and there 
results the type of chronic empyema which is 
due to inability of the lung to expand as the 
air is absorbed. 

In every case when healing has taken place 
and all air has been absorbed, the pleural sur- 
faces are finally glued together over a greater 
or less area by firm organized adhesions. 
Where tube drainage has been used, the ad- 
hesions are more pronounced and cover a 
larger area. In fact, the opinion prevails that 
in all cases the entire surface involved be- 
comes permanently adherent. An experience 
with two patients with pyarthrosis of the 
knee who were treated by aspiration and air 
replacement and who are well with practically 
no impairment of movement, makes me lean 
very strongly to the opinion of Forlanini, that 
it may be possible, if little trauma is inflicted 
on the pleura by treatment, to have the endo- 
thelial surfaces at least over a greater or less 
area, finally free of adhesions. We know that 
this is so in the peritoneal cavity. True, the 
frequency with which pleural adhesions are 
encountered at autopsy in patients never 
known to have had any such serious pathology 
as empyema may be cited as evidence that 
things are different in the pleura. But the 
question will bear consideration and investi- 
gation. I believe it not only possible but 
probable that, in many cases treated by 
aspiration and air replacement, during the 
period of 2 or 3 weeks or more required for 
complete air absorption that follows clinical 
cure, the endothelial surfaces may revert to 
normal and glide freely over each other when 
they do come in contact. 
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I may say a word at this point as to the use 
of antiseptic washings. There should be no 
more need or indication for them here than in 
the peritoneal cavity or elsewhere. Most 
other abscesses do better without antiseptic 
washes or interference of any kind. Against 
this, however, stands out the remarkable im- 
provement and shortening of convalescence 
which followed the introduction of irrigation 
with Dakin’s solution during the World War. 
This irrigation is still very popular and quite 
generally used. The solution, it is said, will 
cause the fibrinous masses to dissolve and 
drain out. If this is desired, I wonder if 
papain (11, 16) or some other digestant would 
not be more effective. 

That the fibrin will liquefy, is attested by 
the many cases of empyema that have during 
these recent years gotten well by the use of 
small catheter drainage, and by some form of 
aspiration, in the greater number of which no 
irrigation has been used. For, as experience 
with rib resection and open tube drainage has 
taught, most patients have fibrinous masses 
that could not pass through a needle or small 
catheter. These masses, therefore, must have 
been reduced to a state in which they would 
pass through a small catheter or aspirating 
needle. 

DIAGNOSIS 

The early diagnosis of empyema is not 
always easy. In cases in which a known 
hemothorax or marked serous effusion is in- 
fected and becomes purulent, this may be 
readily determined by exploratory puncture. 
This is not, however, the usual way in which 
the largest number of empyema cases in civil 
practice begin. They usually start as a small 
intrapleural accumulation temporarily walled 
off by adhesions. This may be situated in any 
region of the chest cavity. If treatment is 
instituted in this early stage, one has to deal 
with only a small accumulation. If the case, 
however, is not recognized early and no activ: 
treatment has been instituted, the adhesion 
are finally overcome and more or less of th: 
entire pleural cavity will be involved. Th 
localization of a small accumulation is ofte: 
very difficult. If deeply situated, physical 
examination may reveal nothing abnormal! 
If near the surface, there will be dullness and 
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diminished or even absent breath and voice 
sounds. Next to the finding of pus by needle 
puncture, roentgenography is the most valu- 
able single means of diagnosis. It has, how- 
ever, all the possibilities of error inherent in 
the interpretation of shadows. When pus is 
found, the localization and outline of the 
cavity may be very much facilitated by re- 
moving as much pus as possible even though a 
small quantity and replacing this pus with air. 
Roentgenograms now taken with the patient 
in a number of different positions and with 
the rays directed horizontally will show a 
fluid line with air above so that it is possible 
by a study of a series of views to outline 
definitely the entire cavity. If the cavity has 
been completely emptied of fluid with air re- 
placement, it will stand out clearly in the 
roentgenogram in any one position. 

One should never be satisfied that pus is 
not present because of a single negative ex- 
ploratory puncture, and the largest possible 
needle should be used, for very thick pus will 
not flow through the usual aspirating needle. 
There may be two or more separate non- 
communicating cavities, each of which will re- 
quire separate treatment. A small empyema 
pocket may be situated deeply in an inter- 
lobar area, or over the dome of the diaphragm, 
or between the lung and pericardium or 
mediastinum, so that healthy pleura or lung 
must be traversed in order to reach it. In such 
cases the course is to all intents and purposes 
like that in a lung abscess. In their drainage, 
open or closed, one may cause infection of the 
general pleura or injury to the lung substance. 
It is sometimes very difficult to distinguish 
between an abscess and an empyema cavity. 
Here one’s clinical sense must come to his aid. 
A patient with a lung abscess is usually much 
more seriously ill than one with an empyema 
cavity of equal size. If the abscess is cortical, 
and adhesions exist, there is usually no serious 
danger in inserting a needle into it. One will 
meet, however, the occasional foul-smelling 
anaerobic lung abscess, the puncture of which 
may result in an acute phlegmonous infection 
of the chest wall with the most serious con- 
sequences. 

I have said nothing about pathognomonic 
physical signs of fluid in the chest. Areas of 
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dullness in empyema do not change with po- 
sition as has been taught, even in large effu- 
sions, unless a considerable quantity of air is 
present, for the structures which surround 
an empyema cavity very early become fixed, 
so that the lung cannot shift position in 
different postures. 


PROPHYLAXIS 

Can we do anything to prevent empyema? 
Children with whooping cough or other 
pulmonary conditions, who have violent re- 
peated spells of coughing, should be given 
such remedies as will minimize the violence of 
the efforts at coughing and thus avoid, if 
possible, the rupture of a cortical lesion and 
the production of spontaneous pneumothorax 
which may occur even without any lung 
pathology. Chest wall infections should be 
incised early. The same is true of liver and 
subphrenic infections. In making an ex- 
ploratory puncture or in aspirating a serous 
effusion one should observe every aseptic pre- 
caution so as not to convert a serous into a 
purulent effusion. All effusions should be 
evacuated. Especially is this true of hamo- 
thorax. The chest should be emptied of blood 
just as soon as sufficient time has elapsed to 
make one reasonably sure that the hamor- 
rhage will not recur. If the blood or serum is 
replaced with air, every drop of fluid can be 
withdrawn without altering the intrapleural 
tension. In fact, as brought out by Morelli, 
to prevent recurrence of hemorrhage or even 
to arrest it if persistent, a larger amount of 
air may be injected than the fluid removed, to 
the point of producing positive pressure if 
necessary. As the air during the ensuing 2 or 
3 weeks is gradually absorbed the lung will 
gradually expand. Patients with chest lesions, 
whether inflammatory or traumatic, should 
be the object of solicitous care and should be 
frequently visited and examined by the 
physician or surgeon and frequent roentgeno- 
grams should be taken. 


TREATMENT 
Three methods of treatment of empyema 
are now in vogue. First, incision and open 


drainage with or without rib resection and 
with or without irrigation of the cavity. A 
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large rubber tube is the most generally used 
means of drainage. Some go so far as to advo- 
cate gauze packing of the entire cavity (2). 
Second, closed tube drainage, a large catheter 
or similar tube being inserted through a small 
stab wound or by means of a trocar, the tube 
being intended to fit so tightly that there is no 
leakage between it and the surrounding chest 
wall. Some form of suction more or less con- 
tinuous, and some form of irrigation is the 
rule. Third, aspiration. 

I shall also discuss a fourth—periodic as- 
piration or evacuation of the pus, with air re- 
placement, and without drainage. 

Incision with or without rib resection, and 
open drainage. This was the method generally 
in use until the outbreak of the World War. 
During the measles and influenza epidemics, 
the reports from the various Army hospitals 
in the United States to the Surgeon General’s 
office showed the death rate from empyema 
after open operation to average 30 per cent in 
some hospitals and in others to run as high as 
70 per cent. The Empyema Commission (20) 
found the highest mortality in the hospitals 
in which open drainage was instituted as soon 
as an effusion became purulent or pus was 
located. Evarts A. Graham (9), a member of 
the Commission, carried out experiments 
showing the manner in which a large opening 
in the chest wall endangered life, the danger 
being proportionate to the size of the opening. 
He showed that in the prevalent type of strep- 
tococcic infection, the empyema developed 
while the lung condition was at its height, and 
not after its subsidence, as in the pneumococ- 
cal type. He also showed that open thora- 
cotomy could be done with a greater margin 
of safety later, when the mediastinum became 
rigid as a result of inflammatory infiltration, 
so that the disturbance of equilibrium incident 
to operation could not be transmitted to the 
lung and pleura of the other side. 

The result was deferred operation. Tem- 
porary aspiration was done as indicated, and 
some patients were cured by this aspiration 
alone. When operation was done later, open- 
ings only large enough to insert a tube were 
made and even the tube was protected by 
dressings or some special valve-effect appli- 
ance ana its caliber diminished by smaller 





tubes inserted for irrigation with Dakin’s 
solution. This solution seemed to sterilize the 
cavity, dissolve the fibrinous masses, and 
shorten the period of convalescence. Re- 
peated wound cultures were taken and when 
the secretions were sterile or the bacterial 
count in smears from the wound reached a 
very low figure, the tube was removed. 
Treatment was more or less standardized 
along these lines, and a marked reduction in 
the mortality rate resulted. 

As compared with other methods, open 
drainage has the following advantages: (1) 
The surgeon has the satisfaction of looking 
into the cavity, or removing a few large 
fibrinous flakes, and even of putting his finger 
into the recesses of the cavity. (2) In most 
instances, unless there is later delay in healing, 
the surgeon is through with his work when 
the operation is finished and the patient has 
rallied from any resulting shock. No close, 
repeated personal observation is required on 
his part if convalescence is normal. In a 
large number of cases the patient may get 
well without his having seen him again, ample 
care being given him by the nurse. (3) Irriga- 
tion can be done if desired. (4) Tension pneu- 
mothorax is impossible. (5) Foreign bodies 
can be removed. 

On the other hand: (1) there is always 
shock of varying degree, depending upon the 
degree of rigidity of the mediastinum, the 
amount of lung disease present, and the care 
used in minimizing the effects of open pneu- 
mothorax by hand or gauze closure of the 
wound during the operative procedure, valvu 
lar closure of drainage tube, etc. (2) There is 
much secretion and drainage, requiring fre- 
quent abundant dressings, the patient being 
more or less constantly soaked in fetid pus 
and therefore a nuisance to those about him 
(3) The tube may not be placed so as readily 
to drain the cavity, and a second thoracotomy 
may be required. In this connection, many 
surgical textbooks describe the exact spot 
on the chest wall at which a thoracotomy 
should be done. I heard a very able surgeon 
who holds a high hospital and teaching posi- 
tion recently say he always resects the sixth 
rib in the posterior axillary line. Those who 
practice such a set rule will strike an empyema 
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cavity in most instances, if the entire pleura 
is involved. I should have missed it in nearly 
half of my own series of cases. Evidently, 
these men very seldom see empyema in the 
early stages. Or do they drain at one spot and 
then find their way to the cavity by dissec- 
tion, or separation of adhesions? (4) Occa- 
sionally a tube gets lost in the cavity with 
resultant embarrassment for the surgeon and 
trouble for the patient. (5) As a result of the 
presence of the tube, (a) some secondary in- 
fection is inevitable; (b) pressure contact may 
result in intercostal hemorrhage; ulceration 
into a bronchus; much granulation about the 
tube, and if long continued, the formation of 
a thick walled sinus, with greater tendency to 
chronic empyema than by any other method. 
(6) There is always a deforming scar. 

Closed drainage. As early as 1890 Forlanini 
reported 6 cases of empyema treated in the 
previous 2 years by this method. He recites a 
controversy at the Medical Congress in 
Vienna in 1889 between the advocates of wide 
open incision and drainage and the partisans 
of what he called the Bulau method, which is 
exactly the closed tube method as practiced 
today. He favored the latter, but said that 
complete emptying of the cavity was essential 
to a cure and the Bulau method did not re- 
move all fluid at once. The fluid could only 
be removed by replacing it with air. He, 
therefore, by needle puncture or after intro- 
ducing a Nélaton catheter through a trocar 
removed all fluid by repeated alternate suc- 
tion of fluid and injection of air. He produced 
a negative pressure in the cavity by replacing 
the fluid with approximately one-half its 
volume of air. This negative pressure he 
maintained by a sealed two-bottle gravity 
method. He aimed at keeping the cavity free 
of pus and favoring closure of the cavity by 
constant suction. He also used repeated 
washings of the cavity mostly with boric acid 
solution. This, except for the complete emp- 
tying by air replacement, describes the present 
day method. In fact, there is much talk, to 
the contrary, of keeping air from entering so 
as to prevent pneumothorax. This is a miscon- 
ception of the principle of avoiding a marked 
open pneumothorax which means a free open- 
ing which allows air easily alternately to 
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enter and escape with each respiratory cycle. 
Forlanini’s article would well repay reading 
by any one interested in this subject, for 
there is hardly any aspect of the pathology 
and treatment of empyema that he does not 
discuss, many of his terms being in the lan- 
guage of what is considered most up-to-date 
on the subject today. Morelli, Forlanini’s 
pupil and successor, does a rib resection, in- 
serts into the pleural cavity a large tube which 
traverses an hourglass inflatable balloon in- 
tended to give an air-tight fit, irrigates with 
clorosol, and maintains negative pressure 
(Fig. 12). This technique gave him excellent 
results in the treatment of fresh thoracic 
wounds. 

Closed small tube drainage can be in- 
stituted without the shock incident to open 
drainage and without the dangers incident 
to an open pneumothorax. Irrigation of the 
cavity can be done if desired. Negative pres- 
sure can be maintained by some form of suc- 
tion, this being by many considered desirable, 
as favoring earlier collapse of the cavity. 
Others encourage collapse by forceful blowing 
exercises against resistance. Forlanini used 
inhalation of air under pressure. I believe 
little is to be accomplished by any of these 
measures except in so far as they help to empty 
the cavity of pus. To the contrary, they may 
all have a tendency to favor the passage of 
fluid exudates from the lung into the cavity 
and to maintain or re-establish the patency 
of a bronchial fistula or infecting sinus. 

As disadvantages of the method may be 
mentioned: (1) The small tube may be 
blocked by plugs of fibrin; (2) it may not com- 
pletely drain the cavity; (3) the tube may not 
remain air-tight, air finally finding its way 
between it and the surrounding soft parts, 
favoring secondary infection; (4) to a lesser 
extent than in open tube drainage, granula- 
tions form about the tube and chronic em- 
pyema may ensue if drainage is of long dura- 
tion; (5) possibility of tension pneumothorax. 

Aspiration. As Forlanini well brought out, 
it is impossible to empty most empyema cav- 
ities completely of all fluid by aspiration alone. 
In fact, he divides them into three classes 
according to the degree to which the walls 
yield to suction: (1) in which the walls yield 








Fig. 8. Making small stab wound to facilitate introduc- 
tion of large needle. 


readily to aspiration; (2) in which the walls 
yield later to continued suction; (3) in which 
they never yield, and thoracoplasty has to be 
done to collapse the cavity. 

The accidental or incidental cure of em- 
pyema by aspiration is as old as aspiration it- 
self. During the World War experience more 
than 10 per cent of the cases were cured by 
the aspiration which was done as preliminary 
to later thoracotomy. But no one has ever 
definitely shown that any great number of 
consecutive cases can be cured by aspiration 
alone. Nor have I ever made such a claim. It 
may occasionally be possible to remove most 
of the pus in an empyema cavity by simple 
aspiration. I think, however, that this rarely 
takes place. What often happens is that dur- 
ing the course of the aspiration, air is per- 
mitted in some way to enter the cavity and 
that these cases are really being treated not 
by aspiration alone, but by aspiration and air 
replacement. 

Air may find its way into the cavity: (1) by 
suction through the needle while disconnected 
from the syringe; (2) by needle puncture of 
the lung; (3) by tearing of the lung by the 
force of aspiration. I recently discussed a 
paper (13) by an eminent pediatrician on 
aspiration in the treatment of empyema, who 
stated that he had had no experience with 
aspiration and air replacement. I was able to 
show, by one of his own lantern slides, that 


SURGERY, GYNECOLOGY 





AND OBSTETRICS 


S \ 
q 
al 
a 
/ \ 
gt rai’ \ E 
c : fo J | | 
a | | 
\L : 
A 7 \ \ 
Pas i( \ L : 
s 
H, 
o 


Fig. 9. Large needle attached to clamped rubber tubing 
and ready for connection to syringe. (First method of 
aspiration and air replacement.) 


he had, if accidentally and unknown to him, 
practiced air replacement, for he showed a 
cavity completely filled with air and com- 
pletely empty of pus after one of his aspira- 
tions. Instances are on record (17, 19) where 
the pull of forceful aspiration tore the lung 
substance, producing a bronchial fistula and 
spontaneous pneumothorax and _ permitting 
free emptying of a cavity after previous re- 
peated negative attempts. McEnery and 
Brennemann describe the incidence of pyo- 
pneumothorax after one or more aspirations 
and frankly attribute it to pulmonary trauma 
by the aspirating needle. They also cite an 
instance where a hypodermic needle used to 
give a cardiac injection of epinephrine per- 
forated the thin leaf of left lung overlapping 
the heart, producing marked pneumothorax, 
and when at autopsy the lung was inflated 
through the trachea, air bubbled out through 
the opening made by the small needle. 
Periodic aspiration or evacuation with air 
replacement, without drainage. Forlanini’s 
article, already cited, describes a method of 
emptying completely the chest of fluid by 
aspiration and air replacement. He gives 
Parker credit for first suggesting it. This same 
method was described and credit given to 
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Fig. 10. Large needle connected to suction apparatus 
and smaller needle inserted higher up connected to pneu- 
mothorax apparatus, both controlled by forceps clamping. 
Glass tubing connection in lower tube near the needle end 
of the tube through which air bubbles can be watched for 
to determine when the cavity is empty of fluid. (Second 
method.) 


Forlanini by Morelli, his pupil and successor, 
in a monograph on wounds of the chest, in 
1918. While serving with U. S. Army base 
Hospital No. 102 on the Italian front a short 
distance from Morelli’s Special Hospital for 
thoracic wounds I became acquainted with 
this method through the same monograph and 
for a number of years after had occasion to 
use it in the removal of non-purulent effusions. 

If one tries to empty the chest of a fluid 
accumulation by simple aspiration with no 
air replacement, one eventually has to stop 
without removing all the fluid for one of two 
reasons: either the negative pressure becomes 
so great as to cause pain and respiratory or 
cardiac embarrassment, or the needle will 
come in contact with the visceral pleura and 
cause pain, coughing, dyspnoea, and shock. 
If, instead, the fluid is gradually replaced with 
air as it is removed, the cavity maintains its 
original size and shape, and every drop of the 
fluid can be removed with practically no dis- 
comfort. 

It did not occur to me to use this method in 
the treatment of empyema until 1923, when I 
had occasion to perform a temporary aspira- 
tion on a young woman with an empyema 
complicating an influenzal pneumonia. Hav- 


Fig. 11. Graphic demonstration of third method showing 
long forceps introduced through small stab wound per- 
mitting free flow of fluid outward and air inward and ready 
to grasp fibrinous masses that may present in wound. 


ing found pus by exploratory puncture, I 
decided while the needle was still in place to 
remove as much pus as I could, previous ex- 
perience with aspiration with air replacement 
of non-purulent effusions encouraging me in 
the belief that I should be able to do this 
without harm or discomfort to her. This I 
proceeded to do, easily removing 300 cubic 
centimeters of frank pus and replacing it with 
an equal volume of air. The patient improved 
remarkably immediately after this, and when 
a few days later I spoke of thoracotomy she 
suggested another aspiration which I did 
again, replacing the fluid with air, and finally 
did the same thing a third time. Following 
this the patient was clinically well and has 
been well since. Thus my initial case was 
accidental and unexpected. 

Two years ago I reviewed (3) 35 consecu- 
tive cases treated by this method. I have had 
a few more since, and know of some 75 more 
treated by others in New Orleans and else- 
where. The patients have been of all ages, 
varying from a few months to 75 years, and 
of practically every variety of etiology and 
bacterial infection. I myself have had but 2 
deaths, neither of which I believe was attrib- 
utable to the treatment. I feel more and more 
with increasing experience that the method 
has much merit, and while it has its weak 
points and even its dangers, yet I believe it 
is applicable as generally as any other one 
method, and especially so in very sick pa- 
tients. So that judiciously used it should 











Fig. 12. Inflatable hourglass balloon of Morelli trav- 
ersed by large drainage tube. Note smaller tube for in- 
flation of balloon. These hourglass balloons are made in 
different sizes and inflated sufficiently to give an airtight 
fit without undue compression of tissue. The balloon and 
tube are removable, a smaller one being used as the opening 
gets smaller. 


lower the mortality of any one doing a large 
volume of this work. 

I should like to see it more generally used 
and especially advise the most skeptical to 
use it as a preliminary measure to their own 
pet method. Many I am sure will be sur- 
prised by the results. 

It may be interesting here to remark that 
Forlanini tried to treat his first two cases by 
aspiration without result. He later used 
aspiration with air replacement, getting com- 
plete emptying of the cavity, and these first 
two cases were cured by this method. In the 
remaining cases he used it only as a prelimi- 
nary measure, followed by closed tube drain- 
age, and in his concluding remarks says that 
one should not lose time trying aspiration. I 
must also say that I was not familiar with 
these facts nor with the work of Elias until 
I looked up the literature in December, 1930, 
in the preparation of my paper published in 
1931 (3). 

TECHNIQUE 

Three methods are used to remove the con- 
tents of the empyema cavity and replace it 
with air. 

‘1. In small effusions, by puncture with a 
single large needle attached to a syringe. 

2. In large effusions, by puncture with a 
large and a small needle to which a suction 
apparatus and a pneumothorax apparatus are 
respectively attached. 

3. Where the needles become blocked, by 
temporary small intercostal incision with 
emptying of cavity by repeated forced in- 
spiratory and expiratory effort. 
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In small effusions. The site and outline of 
the purulent effusion having been determined, 
a point in the intercostal space corresponding 
to the lowest point of the empyema cavity is 
anesthetized with 0.5 or 1 per cent solution of 
procaine hydrochloride, all the tissues from 
skin to pleura, inclusive, being thoroughly in- 
filtrated. A large needle is now attached by a 
stiff rubber tube connection to a 50 cubic centi- 
meter Luer syringe and inserted at this point. 
A syringeful of pus is now aspirated, the tube 
is clamped with hemostatic forceps, the 
syringe is disconnected, emptied, filled with an 
equal quantity of air and reconnected to the 
tube and needle, the forceps are unclamped, 
and the contained air is injected. This alter- 
nate aspiration of fluid and injection of air is 
repeated until, on aspiration, air comes 
through the needle, which shows that the 
needle point is now above the fluid line or that 
all fluid has been aspirated. The patient and 
needle are manipulated so as to make sure 
that the needle point rests in the bottom of 
the pus cavity, and the procedure is repeated 
until air again comes from the needle, which 
indicates that no more fluid remains. This is 
preferably done with the patient sitting up, 
but very sick patients are treated lying down 
with the head and shoulders slightly elevated. 
It is essential that the connecting rubber tub- 
ing be very stiff, as ordinary tubing will 
collapse with the amount of suction usually 
required when the pus is thick. The intro- 
duction of a large needle is much facilitated 
by making a small skin stab with a sharp 
pointed knife (Fig. 8). The needle attached to 
the clamped tubing may more conveniently 
be inserted before connecting with the syr- 
inge. (Fig. 9). 

In large effusions. A second spot in the 
chest wall is infiltrated with the anesthetic 
solution and a second smaller needle is intro- 
duced. The first larger needle is connected to 
the suction apparatus and the second needle 
to some form of pneumothorax apparatus 
whereby the amount of air that comes through 
can be measured, and the cavity rapidly 
emptied by simultaneous suction and air in- 
jection (Fig. 10). 

When the aspirating needles are blocked. In 
some cases the fibrinous exudate prevents 
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complete emptying of the cavity by blocking 
even the largest needle, rendering it possible 
to aspirate, at most, only from one-half to 
two-thirds of the contained pus. If delay is 
inadvisable, a small intercostal incision is 
made, just large enough to introduce the 
index finger; the patient is turned so that this 
incision lies at the most dependent part of 
the cavity, and he is instructed to perform 
repeated forced inspiration and expiration 
while a long pair of forceps keeps the incision 
open (Fig. 11), fluid being forced out with 
each expiration and air forced in with each 
inspiration, masses of fibrin being removed by 
the same forceps as they appear in the wound, 
until the entire cavity is thoroughly emptied 
of fluid and free fibrinous masses. In children 
the crying efforts are utilized in the same way. 
If the patient becomes shocked or has a 
tendency to cough, the wound is closed by 
digital pressure and the patient is immediately 
relieved. After a moment the procedure is 
continued as before. When the chest has 
been entirely emptied, the patient takes a 
final deep inspiration, at the end of which the 
lips of the wound are compressed digitally and 
kept so by a gauze compress. These wounds 
do not drain; they heal readily and have to be 
reopened if the procedure is to be repeated. 

This last method may perhaps more readily 
appeal to many who seem so unreasonably 
prejudiced against aspiration. They can have 
as bloody a field as desired, can see the pus 
pour out, including fibrinous masses, and can 
reopen the wound at will. 

In many of these cases there seems to be no 
reason to hurry, and if one will have the pa- 
tience to wait, the fibrin will eventually 
liquefy. I have been on the point of making 
an incision in a number of these patients, but 
after repeated aspirations, without using any- 
thing intended as a solvent, the contents 
finally became perfectly fluid and it was 
possible to empty the cavity entirely. 


APPLICATION OF METHODS 


Whichever of these three methods is used, 
the volume of air replaced is usually the same 
as that of the fluid removed. It may, how- 
ever, be varied, as indicated. Thus, if the 
cavity is refilling very fast, so that more 
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fluid accumulates than the volume of air 
absorbed in the same period, less air is re- 
placed, and vice versa. Negative pressure, if 
desired, may be produced by injecting as little 
air as desired. I have never deemed it ad- 
visable to do so. The air per se has no thera- 
peutic value. It is merely used (a) to render 
possible evacuation of all the fluid, and (b) 
to replace completely the fluid and support 
the walls of the cavity as before. 

Thus the architecture of the cavity, as it 
were, is not altered, and the hydrostatic or 
rather the physical compression of the lung is 
undisturbed, except that the heavy inelastic 
fluid mass is replaced by a light elastic air 
cushion. In the many hundred times that I 
have introduced the largest available needles 
into the pleural cavity, I have never witnessed 
the clinical syndrome spoken of as pleural 
shock. I believe that this is due to the pains 
taken to infiltrate thoroughly not only the 
skin proper, but the pleura itself and all the 
intervening tissue with the anesthetic solu- 
tion. I have never used general anesthesia. 
No drain, no suction or irrigation in any form 
is used. 

The amount of pus removed may vary from 
a few cubic centimeters to as much as 3,000 
cubic centimeters or more at one time. The 
procedure is repeated as often as the fluid 
accumulates, on an average of about every 6 
days. The amount of reaccumulation be- 
tween aspirations is seldom over 300 cubic 
centimeters and often less, quite in contrast 
to the large quantities seen when tube drain- 
age is used. Patients leave the operating 
table feeling relieved and, having had no dis- 
comfort during the procedure except for the 
infiltration of the local anesthetic, willingly and 
cheerfully submit to subsequent aspirations. 

The cavity has a tendency to get somewhat 
smaller as the condition improves, partly be- 
cause of granulation and cicatrization in the 
angles of the cavity, and partly perhaps be- 
cause the air is absorbed faster than the fluid 
reaccumulates, so that one may find the 
diaphragm gradually rising, requiring inser- 
tion of the needle in a higher intercostal space 
at later sittings. 

I believe that complete emptying of the 
cavity is essential to bringing about a cure. 
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One patient was cured with one aspiration. 
Some patients have had ten or more. The 
average has been about four. When the cavity 
has been entirely emptied, the patient’s tem- 
perature drops to normal in a few hours and 
he feels greatly improved and is able to eat, 
sit up, and take an interest in things about 
him. If the aspiration or evacuation is not 
immediately followed by this improvement, 
it means that the cavity has not been emptied, 
or that the patient has another cavity or some 
other serious condition that is making him 
sick, and a diligent effort must be made to 
find it. 

My second patient had three separate 
cavities, the roentgenograms taken after 
partial emptying showing three separate fluid 
lines. These cavities communicated with one 
another, and by rolling the patient first one 
way and then the other we were able to get 
the fluid from all cavities against one side of 
his chest wall and aspirate it. In some of 
these patients there are separate cavities that 
do not communicate with one another. In 1 
case, after quite a large cavity had been evacu- 
ated and the pus replaced with air, the patient 
continued to have elevated temperature and 
to look sick. The roentgenograms showed a 
shadow, and aspiration revealed another 
cavity, above the one that had previously 
been emptied. This was treated the same way 
and she made an uninterrupted recovery. I 
have had 3 such cases, in 1 of which there 
were three separate cavities. 

I have for some time adopted the practice 
of making a small stab in the skin at the site of 
needle puncture, and I believe that this is one 
reason why I so seldom see a local pustule or 
abscess following exploration or aspiration. 
This little stab wound makes possible the 
introduction of the large needle which one 
must use without the pain and psychic trauma 
caused by trying to force such a large needle 
through unbroken skin. 

In a number of cases, for periods of as much 
as 5 and 6 weeks the cavities went on refilling 
in spite of repeated aspirations, with no im- 
provement in the local signs, or in the general 
condition of the patient. These were those in 
which the infecting focus in the lung continued 
to pour infection into the cavity. One was a 





gunshot wound with a bronchial fistula. The 
cavity continued to refill until the fistula 
finally healed, after which the patient’s im- 
provement was quite rapid. There is nothing 
to do in such a case but wait until the lesion 
heals or the bronchial fistula closes. If there 
be little or no air forced into the cavity 
through the fistula, and no tendency to ten- 
sion pneumothorax, healing can sometimes 
be encouraged by increasing the amount of air 
injected, thus further compressing the lung 
and favoring the closure of an opening or 
cavity on its surface. If, however, there is 
already positive pressure, resulting from 
coughing of air through the bronchial fistula 
into the cavity, this must be relieved by fre- 
quent repeated aspiration of air. If the air 
re-accumulates rapidly with a tendency to 
displace lung and mediastinum, a needle or 
trocar should be inserted and left in situ so 
as to permit the escape of air from the cavity 
as it accumulates. These patients must be 
watched very closely and seen often, as death 
may result if a tension pneumothorax is per- 
mitted to progress without relief. 


TREATMENT OF SPECIAL TYPES OF EMPYEMA 


For the sake of emphasis and at the risk of 
some repetition, I desire to say a few words 
about three particular types of empyema. 

1. When a large pre-existing pulmonary ab- 
scess or empyema pocket ruptures into the clean 
general pleural cavity. The sudden rupture 
into the comparatively clean pleural cavity 
of the contents of a large fetid gangrenous 
abscess of the lung, and to a lesser extent that 
of an empyema pocket, is accompanied by 
profound shock and occasionally the patient 
dies before anything can be done for him. 
These lesions are analogous to similar rup- 
tures into the peritoneal cavity. Aspiration 
or small tube closed drainage in any form is 
here out of the question. Immediate shock 
should be combated with morphine and cardiac 
stimulants, intravenous dextrose, and trans 
fusion if indicated. As soon as the patient 
improves sufficiently, a wide opening with 
rib resection should be made at a point best 
calculated to secure drainage, and the pleura! 
cavity thoroughly emptied and cleansed, ii 
necessary by introduction of a suction tip 














into the more inaccessible portions. When the 
pleural cavity has been cleansed as well as 
possible, large tube drainage should be in- 
stituted with all the precautions against open 
pneumothorax already mentioned. The hour- 
glass balloon of Morelli (Fig. 12) surrounding 
a large tube should answer the purpose well 
here, giving free drainage and hermetical seal- 
ing with protection of the raw surface of the 
incision by contact with the balloon. 

2. Pyopneumothorax. If before incision or 
exploratory puncture, the physical signs and 
roentgenogram show the presence of fluid and 
air, one can be quite sure that a bronchial 
fistula exists. Two factors here complicate 
the picture: (a) The presence of a continued 
focus feeding the pus cavity; and (b) spon- 
taneous pneumothorax, air finding its way in 
through the fistula. 

For some time to come, and until the fistula 
closes, the empyema cavity will continue to be 
fed with infection, and one must be prepared 
for a longer period of treatment than other- 
wise, no matter which method of treatment 
is adopted. Prolonged tube drainage in these 
cases promotes much granulation in the 
neighborhood of the tube, rendering the walls 
of that portion of the cavity correspondingly 
rigid. The entire pleural surface including its 
visceral layer becomes denser and less yielding 
as time goes on, so that when eventually the 
fistula does close, collapse of the cavity is 
much more difficult than in the more recent 
case. If the cavity at this stage does not com- 
municate with the outside, as when aspira- 
tion and air replacement has been used, the 
negative force exerted as the remaining air is 
absorbed, is exerted principally on the lung 
surface itself. Being a gradual, constant force, 
the soft tissues, be they ever so firm, gradually 
yield and the cavity is finally obliterated. If 
there has been tube drainage, there can be no 
collapse while the tube is in place, and even 
when the tube has been removed the negative 
pull is more apt to reopen the sinus than dis- 
tend the lung; hence the greater tendency to 
chronic empyema. By the judicious use of 
aspiration and air replacement at this stage 
any fresh accumulation can be removed and suf- 
licient air can be injected from time to time 
to give the desired gradual diminution in the 
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size of the cavity. Thus the pull on the lung 
is gradual and not strong enough to reopen 
the sinus or bronchial fistula. I have in this 
way cured at least 2 cases that had had re- 
peated tube drainage. 

In an older patient or one who is inclined to 
be very quiet, especially in the absence of 
severe coughing spells, spontaneous pneumo- 
thorax may not be a serious complication. In 
children, and in nervous, restless individuals, 
however, in whom coughing is easily incited 
and may come on in repeated violent spells, 
great quantities of air may be forced into the 
pleural cavity, a little with each coughing 
effort. 

If aspiration or any method of closed drain- 
age is used, the patient must be very care- 
fully watched and frequently seen by the 
doctor treating the case, and the air permitted 
to escape if its volume grows large or if any 
sign of pressure or discomfort develops. ‘This 
may be done by unclamping the tube where 
one has been inserted, or performing repeated 
aspiration if aspiration is being done or before 
drainage has been instituted. If the reac- 
cumulation of air is rapid, a needle or trocar 
may be introduced and left in place for a few 
days. I know of at least one death caused by 
neglect to observe this precaution. 

3. Purulent mixed infection empyema, com- 
plicating pulmonary tuberculosis, or occurring 
as an incident to transpleural operations. The 
formerisa very gravecondition. Itisduetothe 
rupture into the pleura of a cortical tubercu- 
lous cavity or abscess, and this lesion must 
heal, or at least its opening into the pleura 
close, before the empyema can be cured. Tube 
drainage is followed in a very large percentage 
of cases by chronic empyema. [ven closed, 
small tube drainage is likely to do the same, 
especially if any form of suction is used, in 
which case the cortical lesion is thereby pre- 
vented from closing and reinfection of the 
pleura continuously favored and encouraged. 

Aspiration with replacement of air is here 
the ideal treatment. The amount of air in- 
troduced may be increased to the amount 
thought most calculated to compress the lung 
sufficiently to favor the closure of the cortical 
lesion on its surface. If, however, this lesion 
happens to be in a stretched area of lung such 
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as in a band reaching from the chest wall to 
the collapsed lung, then the more the lung 
is compressed the more the band becomes 
stretched and the more closure of any lesion 
in its substance is prevented. Hence, it may 
become necessary to cut this band away from 
the chest wall before the empyema can be 
cured. One might use for this purpose the 
instrument of Jacobaeus that is used like an 
operating cystoscope. It is introduced through 
a large trocar or small stab wound, and the 
band cut with a low power cautery. On the 
other hand, the chest may be deliberately 
opened through a long intercostal incision and 
the band cut under direct vision. This seems 
a formidable procedure, but my experience 
wi‘h 1 case (4) makes me inclined to feel that 
it should be done more frequently. This was 
a young man with an old fibrotic tuberculous 
process in the right lung, with pyopneumo- 
thorax with mixed bacterial infection which 
resulted in a cure after repeated aspiration and 
air replacement before and after the incision 
of a band by open operation. 

The intrapleural pneumolysis of Jacobaeus 
and the open treatment of these bands by 
free thoracotomy have been done in cases of 
pulmonary tuberculosis receiving artificial 
pneumothorax where these bands prevented 
the complete collapse of the lung. They are 
considered as somewhat serious procedures, 
however, because of the possibility of the de- 
velopment of purulent mixed infection of the 
pleura. The same is true of all operative pro- 
cedures on the lung even in non-tuberculous 
patients. 

If the case just cited is to be taken as a 
guide, and successful operation deemed pos- 
sible in the presence of empyema, then the 
onset of an empyema after a transpleural 
operation should not appear as such a for- 
midable complication. I believe this to be 
one of the most important uses to which the 
treatment by aspiration and air replacement 
will lend itself. 


CONCLUSION 


In favor of periodic evacuation and air 
replacement may be said: 

1. It can be used as a preliminary to any 
other method without harm. 
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2. It can be used when other methods have 
failed. I have done so in two instances. 

3. It leaves no scar or deformity especially 
if a small stab is done before introducing a 
large needle. 

4. Patient is not constantly bathed in pus, 
not encumbered with apparatus, is up and 
about most of the time. 

5. Less danger of metastatic abscess. Boyd 
says this is practically impossible in an un- 
traumatized pleura. 

6. The cost of many dressings is saved. 

7. Least probability of chronic empyema. 

8. Least trauma, greatest probability of 
minimum residual pleural adhesions. 

g. With proper precaution should be safer 
and result in lower mortality than any other 
method. 

to. It is especially valuable in the presence 
of pulmonary tuberculosis. 

11. It lends itself admirably to rendering 
safer all operative procedures within or 
through the pleural cavity. 

Against the method it may be said: 

1. It should not be used in sudden over- 
whelming infection of pleura by ruptured 
abscess, etc. 

2. There is the danger of tension pneumo- 
thorax. This is, I believe, its most serious 
objection. 

3. Chest wall infection is possible. I have 
seen only one superficial abscess and very few 
pustules. 

4. During the intervals between treat- 
ments, a certain amount of pus is present, 
giving fever, malaise, etc. This usually is 
only evident 1 or 2 days before the next treat- 
ment. The patient is practically well the 
remainder of the time. 

5. It requires more frequent contact of 
surgeon with patient and more frequent re- 
examination and roentgenograms. 

It is impossible to say all that may be said 
of empyema in any one article such as this. 
I have, therefore, limited myself to a discus- 
sion of the truly clinical phenomena which 
the surgeon meets and must have in mind in 
treating the patient. Nothing is said of bac- 
teriology and histological or microscopic 
changes. I have tried to avoid theory, cling- 
ing as closely as possible to known facts. 














I hope I have made it plain that the air 
replacement method combined with aspira- 
tion or with stab wound evacuation is not 
just another “‘xew discovery aspiration treat- 
ment.” It is not merely aspiration; it removes 
the pus and produces the same condition that 
results after tube or any other drainage, that 
is, a clean cavity filled with air. The cavity 
is sealed, there is no strain on its walls and 
the more air present the longer it takes for 
absorption, and the more time the endothelial 
surface has to return to normal. It is not 
necessary, therefore, to presuppose that there 
should be any deviation from the normal 
process of healing in order to bring about a 
cure by this method. 
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INFLAMMATION’? 


SIR GEORGE LENTHAL CHEATLE, K.C.B., C.V.O., F.R.C.S., Lonpon 


S a teacher I have always had great 
A difficulty in making clear to the stu- 
dent what inflammation really is and 
where the process ends. Most writers on the 
subject seem to me to be in the same difficulty. 
Textbooks on pathology, with the exception 
of Thoma, either imply or state definitely that 
Burdon Sanderson’s definition of inflamma- 
tion is a true one. In 1872 (?), Burdon 
Sanderson laid down that “inflammation is 
the succession of changes occurring in a part, 
as the result of injury, provided that that 
injury be not so excessive as to destroy the 
vitality of the part.” This definition has no 
time limit, the nature of the injury is not 
specified, and it includes events that were 
either well known or orily just conceived, at 
the time it was made. As the definition stands, 
it would include today processes of infection, 
local and general immunity, phagocytosis and 
the repair of damaged tissue. Even the in- 
cidence of certain benign neoplasms and of 
sarcoma and carcinoma could be included. It 
is so all inclusive that the common saying 
“inflammation is the basis of all pathology” 
would apply. This application would be 
meaningless, as if it were said that bio- 
chemical or nutritional changes were the 
foundations of all pathological changes. 
Twenty years before Burdon Sanderson made 
his historical definition, Lister published his 
classical investigation upon “The early stages 
of inflammation” which appeared in the 
Philosophical Transactions of the Royal 
Society in1858. Lister conceived that inflamma- 
tion is a pathological process, and he ended his 
researches in these words—“‘whenever in- 
flammation, congestion, or, in other words, 
that disturbance of the circulation which is 
truly characteristic of inflammation, exists in 
any degree, the tissues of the affected part 
have experienced to a proportionate extent a 
temporary impairment of functional activity, 
or vital change.” 
Before Lister, John Hunter had conceived 
that inflammation was active in its nature, 
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and consisted in an exaltation of the affected 
parts, and that any increase of blood supply 
that might accrue to an inflamed part would 
necessarily induce an increased growth, or 
action, of that part, and, as a result, induce 
the repair of damaged tissue. 

Let me take these notions more in detail. 

John Hunter transplanted cocks’ spurs into 
their combs. The result was that the spurs 
grew to enormous size, a condition he put 
down to the “greater power of action in the 
comb than in the leg.” As a contributory 
cause of the excessive growth he said there 
was no stagnation of blood in the veins of the 
head. 

Hunter also considered that the new blood 
vessels that are formed in newly extravasated 
and uniting substance in the healing of wounds 
stimulated healing by giving “power of 
action.” 

Turning to Hunter’s transplantation ex- 
periment, some years ago I repeated it, and 
besides transplanting the spurs into the cocks’ 
combs, I transplanted them into the sub- 
cutaneous tissue of their necks. All these 
spurs grew to the same extent in the same 
time in their new situations, and all the grow- 
ing spurs were provided with a special leash of 
blood vessels for their nourishment. The ex- 
planation of the excessive growth in the spur 
when transplanted in the comb cannot have 
been due to the greater vascularity of the 
comb, or to the freedom of the venous return. 
The same amount of growth took place in the 
same time in the subcutaneous tissue of the 
birds’ necks. In this plane of tissue there is 
very little blood supply compared with the 
normal cock’s comb. Nor could the excessive 
growth in that part be due to its “greater 
power of action” than in the leg, unless the 
subcutaneous tissue of the neck also has a 
greater power of action. The great increase of 
size that occurred in the spur when trans- 
planted into the comb, and also into the sub- 
cutaneous tissue of the neck is capable of 
another explanation. In these new situations 
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the spurs were not subjected to the wear and 
tear of life to which they are exposed in 
their normal positions. 

It is difficult to see exactly what Hunter’s 
experiment does prove. Biological laws of 
function, physiology, heredity, and so forth, 
are so interfered with by altering the normal 
position of a spur, that the results of the ex- 
periment become too complicated to render an 
explanation possible without further evidence. 
For example, if Hunter were right in his con- 
ception that the spur grew to so large a size 
because the comb possessed greater power of 
action than the leg, and because the venous 
return was more perfect, the following ques- 
tion would naturally arise and demand an 
answer. How is it that a normal comb ceases 
to grow when it is in possession of so much 
“power of action” as to be able to induce 
such enormous growth in another structure. 

The reason of the increase of growth in the 
spurs when transplanted to this new situation 
is probably more complicated than the one I 
just now adduced, although it may have some 
bearing on the matter. 

I do not believe that Hunter’s experiment 
can be explained by the spur being trans- 
planted into a part where the blood supply is 
greater than in its normal position. The neck 
control experiment negatives that explana- 
tion. Nor do I believe that there is any 
evidence in support of the theory that an 
increase of blood supply will alone induce an 
increase in growth or an incitement to grow. 
The incidence and maintenance of normal 
growth, of repair, and of neoplasms depend on 
many more factors than merely the increase 
or diminution of blood supply. Yet they may 
all have this in common, viz., that the accu- 
rate knowledge of what is occurring in one of 
these instances may have a great bearing on 
what is occurring in the remaining two. 

Turning again to the observations of Lister 
on “the early stages of inflammation,” in this 
paper Lister chiefly limits his observations to 
showing that an injured blood vessel is dilated 
to the state of temporary paralysis, that stasis 
occurs, that red and white blood corpuscles 
tend to adhere to each other, and to the blood 
vessel walls. Further, that the arrest of move- 
ment of the cilia of ciliated epithelium and the 
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cessation of movements of the pigment gran- 
ules in pigment cells were proofs of impaired 
functions in the inflamed parts. So far as I 
am concerned with two additional factors, 
Lister’s conception appears to me to be the 
essence of inflammation. The additional 
factors to which I have just alluded are the 
exudation of plasma and limited emigration of 
red and white blood corpuscles from the in- 
jured blood vessel walls. I cannot under- 
stand why Lister did not include these two 
factors in his description. Waller! in 1846, 
had described them, but no notice was taken 
of Waller’s work until Cohnheim called re- 
newed attention to it in 1867, 1869, and 1873. 
E-xudation of plasma and emigration of red 
and white blood corpuscles occur pari passu 
with the other changes that Lister described, 
and therefore necessarily should be included 
in early changes. In fact, stasis of the cor- 
puscles in an inflamed area is due to the escape 
of plasma from the injured blood vessel walls, 
and emigration of red and white blood 
corpuscles has occurred before stasis takes 
place. 

I did not know Lister until over thirty years 
after his work on inflammation. By this time 
his life was fully occupied in teaching the 
world the results of his epoch making and 
more recent discoveries. Having settled the 
matter that inflammation is a pathological 
process, he was disinclined to open the matter 
again and did not inform me of the nature of 
the events he would have included in an in- 
vestigation into the late stages of inflamma- 
tion. Lister’s conception of inflammation, 
with the addition of the immediate exudation 
of plasma and a limited emigration of red and 
white corpuscles, is from my point, the state 
of inflammation, and there, upon resolution of 
these changes, the process stops. Inflamma- 
tion therefore, from my standpoint, forms 
only one of the effects that may occur after 
injury to a part. The nature, degree, and 
duration of the injury seem to me to induce 
much more vast and complicated events 
which should not be included in inflammation. 
These eventful changes in the parts injured 
may be entirely different from each other and 
affected and controlled by different problems; 
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while the process of inflammation as I have 
conceived it remains the same. 

Still, I cannot imagine a more dramatic or 
descriptive term than that of ‘“‘inflammation”’ 
that was applied by prehistoric observers to a 
hot, swollen, red, and painful part. Much 
water has passed under the bridges since the 
early ages prior to and including the first half 
of the nineteenth century. Infection and its 
consequences, immunity and infection, the 
normal growth of tissues, the repair of tissues 
and the formation of neoplasms have become 
separate problems, and yet they are being 
described at present in the one inextricable 
tangle of “inflammation.” 

The knowledge of these things, incomplete 
though it be, is so vast and so rapidly ac- 
cumulating that I feel these facts alone 
demand their exclusion from the subject of 
inflammation and that a limit should be put 
to its action and influence. 

I am fully aware that a great deal I have 
said is purely contentious and may be re- 
garded as being entirely wrong. I admit that 
it represents only a personal opinion. Yet I 
believe I shall carry most pathologists with 
me when I say that the time has come to ex- 
clude repair and the formation of neoplasms of 
all kinds from the subject of inflammation. It 
is gradually dawning on mankind that they 
are under such definite and complete control 
of the body in some instances and under a 
disturbance of control in others, that they 
should not be considered under the head of 
inflammation. Directly one cell begins to 
divide into two cells a fresh element has been 
established and although it may be the effect 
of injury, it is not necessarily the effect of 
inflammation. 

Let me go more into detail by speaking of 
four subjects. The first (a) is repair of tissues; 
the second (b) is the formation of fibro- 
adenomata of the breast; the third (c) is the 
formation of papillomata in the breast; and 
the fourth (d), some local aspects of infection. 

a. In the repair of tissues there is an ex- 
ample of organized and beautifully controlled 
growth. The control is so definite that the 
growth cannot be explained as being due only 
to the presence of growth stimulating agents 
induced by injury. If that were so, tumor 


formations would be expected, rather than 
definite organized growth. There is also some- 
thing more at the back of it all than the 
presence of hormones. Why should epithelial 
cells which have covered a raw surface cease 
to multiply on the instant the raw surface has 
been covered? No more complete control of 
growth can be imagined than that which is 
occurring in the tissues of a healing ulcer of 
the skin. Until it is covered by epithelium, an 
enormous number of blood vessels are pro- 
vided for the nourishment of the granulation 
tissue, but directly the ulcer has been covered 
by epithelium, these newly formed blood 
vessels begin to disappear, and those that re- 
main are only those that are sufficient in 
number to maintain the nourishment of the 
part. The co-ordination of the blood supply 
to the demands of growth and the subsequent 
maintenance of nourishment is_ perfectly 
timed and masterly in execution. 

The repair of tissue does not depend upon a 
haphazard supply of blood vessels. Sufficient 
nourishment is supplied to meet the demand, 
and when that demand ceases the number of 
blood vessels which have become unnecessary, 
spontaneously vanish. Even the formation of 
keloids is under some kind of control, which 
is, in all probability, local and systemic 
control. 

By examining microscopically the fractured 
ribs of guinea pigs from the moment of injury 
to 36 days, I have been able to watch all the 
stages of a healing fracture. Besides learning 
a great deal more than I knew before, the pro 
longed and orderly sequence of events con- 
vinced me that they could not have been duc 
to inflammation, or to the excretions of 
stimulating substance of growth due to the 
injury or to the uncontrolled action 0! 
hormones. 

How can anybody maintain that so com- 
plicated and controlled an event as norma! 
ossification is an inflammatory process? 

I arrived at the same conclusions upon 
examining microscopically the common carot 
id arteries of cats from the moment they wer: 
ligated until 14 days afterward (Figs. 
and 2). 

In uninfected specimens the smallness i: 
number of the emigrated leucocytes is sur 
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Fig. 1. The carotid artery 
of a cat 7 days after ligation 
in continuity. .1, Seat of liga- A 
tion; B, the organizing blood 
clot at the site of the injured 
internal and middle coats of g 
the artery. The shaft of the ‘ 
arrow B is passing through an = 
area where the endothelial cells 
have gone and newly formed 
connective tissue can be seen 
growing from the subendothelial connective tissue into the 
organizing clot; c, The lumen of the artery. 
Fig. 2. The carotid artery of a cat 14 days after ligation 
in continuity. .1, Seat of ligation; B, extensive hyperplasia 


prising. The repair of the arterial coats that 
had been ruptured at the seat of ligation took 
place from the subendothelial connective 
tissue and not by multiplication of the 
endothelial cells. The only multiplication 
they underwent was in covering the newly 
formed connective tissue derived from the 
intima at this spot. Moreover, the lumen of 
the artery at the end of 14 days had diminished 
by an increase of the connective tissue of the 
intima immediately beneath the endothelial 
lining which remained normal and not by 
the organization of a blood clot, as I had pre- 
viously supposed. 

The formation of adhesions are good 
examples of purposeful growth of cells which 
appear to be carrying out inherited functions. 
In this connection I once had the opportunity 
of examining microscopically an excised bursa 
patellee that had suffered from injury un- 
connected by infective process. I excised the 
bursa ro days after the injury. The inflamma- 
tion induced an exudation of plasma within the 
bursal sac. The plasma coagulated and thus 
formed a mesh work of fibrin. Where the 
endothelial cells lining the bursa had been 
rubbed off, the branches of fibrin remained 
attached to the bursal wall and were contin- 
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Fig. 2. 


of the subendothelial connective tissue extending far along 
the course of the artery and diminishing the size of its 
lumen. 


uous with fibrin therein. These attached 
fibrinous branches became, like hop-poles, 
supports for the upgrowth of fibrous connec 
tive tissue cells, which took along with them 
blood vessels for their nourishment. The 
formation of the adhesion was definitely fin- 
ished by the covering of this growing con- 
nective tissue by a layer of endothelial cells 
continuous with those lining the bursal sac. 
The remains of the fibrin could still be seen in 
the centers of the young adhesions (Figs. 3 
and 4). 

b. The neoplasias of the breast, known as 
fibro-adenomata, may at first appear to be 
growths that exhibit no control in_ their 
formation. The contrary is the fact. They 
are under some control that cannot be ex- 
plained merely by inflammation to which 
their presence is so often imputed. There is 
often no sign of inflammation. Besides that, 
the signs that are supposed to be indicative of 
“chronic mastitis” are present in almost every 
infant breast at birth, and I would not regard 
the condition as inflammation at all. 

First, let me take the fibro-adenomata that 
appear at puberty. In their simplest states 
they are formed by precisely the same tissues 
that are undergoing physiological activity 
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Figs. 3, left,and 4. The two extremities of an adhesion in the course of its formation. In Figure 3, the fibrin 


of the base of the adhesion and its continuity into the wall of the bursal sac is well shown. 
work of fibrin with which the bursal sac was filled can be seen above the adhesion. 


Also the mesh 
The microscopical 


specimen was cut from a bursa patellz that had been injured 10 days before it was excised. 


elsewhere in the same breast. New glandular 
elements of ducts and acini may be formed in 
these tumors, and whether newly formed or 
not, they are usually surrounded by dense 
layers of pericanalicular and periacinous con- 
nective tissues. It is this newly formed 
pericanalicular and periacinous connective 
tissue coming in contact with the supporting 
connective tissues of the breast that gives 
these tumors the macroscopical appearance of 
encapsulation. To classify all these perturbed 
physiological changes as being inflammatory 
does not seem to me to touch the problem of 
their existence. 

Second, let me take the intracanalicular 
fibro-adenomata, the connective tissue parts 
of which I have traced to the subepithelial 
connective tissue. These tumors occur later 
in life than those of puberty, generally about 
the fourth or fifth decade. The glandular 
epithelium covering these tumors often dips 
down into the connective tissue element and 
forms perfectly developed normal looking 
acini, which any young breast would be proud 
to possess. Irregularly planned new breast 
tissue has been developed in these tumors, the 
formation of which is under some control, 
even if it be an irregular control. 

c. Next, let me take the formation of 
papillomata in the ducts of the breast. From 


small beginnings of stalks of pericanalicular 
tissue containing the elastica which are cov 
ered by epithelium, these stalks coalesce and 
in many instances papillomata develop into 
duct tumors consisting of irregularly disposed 
ducts and acini. These tumors form another 
example of some disturbance of control and an 
aborted attempt to form new breast glandular 
tissue. Nothing can convince me that they 
are evidence of only inflammation or that in- 
flammation has anything to do with their 
formation. 

d. Lastly, let me take evidence on these 
matters given by the morphological appear- 
ances in the subcutaneous tissues that have 
been inoculated with a culture of Staphylococ- 
cus aureus, sufficient in dosage and virulence 
to give rise to a localized abscess that ruptured 
in 7 days (Figs. 5, 6, and 7). 

In this experiment I examined micro 
scopically the whole of the affected area vary 
ing from the effects of the immediate inocula 
tion to 10 days afterward. I have described 
them in detail in Choyce’s System of Surger\ 
and I need not here repeat them. The im 
pressions I gained from a morphological study 
of these events were as follows: 

1. The course and results of an infection 
depend primarily upon a balance or an adjust- 
ment between the resistance of the host and 
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Fig. 5. Part of the margin of an acute staphylococcus 
abscess in the subcutaneous tissue of a guinea pig 4 days 
alter inoculation. A, The center of the abscess; B, the 
edge of the abscess which in some parts is in contact with 
the strands of fibrous connective tissue that has already 
undergone hyperplasia while at others the abscess is still 
spreading among fat cells; C, the strands of fibrous con 
nective tissue that are undergoing hyperplasia at some dis 
tance from the edge of the abscess. 


chiefly the virulence of the micro-organisms at 
the actual moment of infection. 

For example, take the rapid death of a host 
from a generalization of the infection. Here, 
either the resistance of the host is so low, or 
the degree of virulence of the micro-organism 
is so high, that no time is allowed for the 
formation of an acute abscess. Hence, when 
an acute abscess forms, it can be accounted for 
only by the existence of an adjustment be- 
tween the powers of resistance of the host and 
the degree. of attack on the part of the micro- 
organism. 

During the course of even the formation of 
an acute abscess, the process of the host’s re- 
sistance may become lowered or the virulence 
of the micro-organism may become increased, 
yet my opening statement remains a sound 
one. The whole process first of all depends 
upon the degree of adjustment of factors of 
host and micro-organism at time of infection. 
_ Again, the first thing that occurs in the 
lormation of an acute abscess is the death of 
tissue with which the infecting agents come 
Into contact. 


INFLAMMATION 
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Fig. 6. Part of the margin of the same abscess. The ova! 
and circular spaces are newly formed blood vessels in a line 
with the arrow B and are situated at the edge of the 
abscess in the newly formed connective tissue there situated. 
A, The center of the abscess; C, a strand of fibrous con 
nective tissue that has undergone hyperplasia. 


The next thing that is obvious is the 
tremendous emigration of polynuclear leuco 
cytes, most of which are at first killed. How 
ever, the process of emigration of leucocytes 
continues. 

The third and fourth events are the emigra 
tion of lymphocytes and the hyperplasia of the 
normal strands of fibrous connective tissues 
that support the subcutaneous fat. These 
events occur immediately around the de 
veloping abscess, and by the fourth day they 
are well established. I do not know whether 
the inducement of emigration of the leucocytes 
is the same in a suppurating process as it is in 
the stage of inflammation due to mechanical 
injury. If the inducing agents be the same in 
both processes, then it could be ciaimed that 
inflammation is a great factor in suppuration. 

If, however, the inducement of the leu 
cocytes to emigrate in a suppurating process 
be not the same as in inflammation pro 
duced by mechanical injury, then not in 
flammation but some other process is in 
operation. I doubt very much whether the 
factors that induce the emigration of leu 
cocytes are the same in infective and non 
infective lesions. 

The bone marrow in which the enormous 
increase of polynuclear leucocytes is manu 
factured, is not in a state of inflammation. In 
fact, the whole of this part in the formation of 
an acute abscess may be considered as being 
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Fig. 7. Part ofthe margin:of an acute abscess (Staphy- 
lococcus aureus) stained by Gramm’s method, 7 days after 
inoculation. .1, The center of the lesion; B, the marginal 
ring of massed staphylococci encircling the edge of the 
abscess; C, the surrounding subcutaneous fat and con- 
nective tissue. 
questions of immunity rather than being con- 
cerned with the process of inflammation. 
Micro-organisms at first multiply and are 
mixed, with no arrangement in the lesion. By 
the seventh day a very definite arrangement 
has occurred in which a dense mass of micro- 
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organisms completely encircles the abscess 
cavity in the form of a ring. The ring of micro- 
organisms is situated at the extreme edge of 
the abscess beyond which none can be seen. It 
is impossible to explain the meaning of this 
ring, beyond suggesting it has something to do 
with the question of immunity (Fig. 7). 

Turning to the later events, such as the 
hyperplasia of the normal supporting strands 
of connective tissue during the process of 
formation of an acute abscess, here again the 
establishment of immunity transcends in im- 
portance any concurrent process of inflamma- 
tion that there may be. 

The hyperplasia of connective tissue that 
takes place around an abscess could not occur 
if the micro-organisms were able still to cause 
the death of tissue they manifested on their 
first introduction. 

An abscess does not get well and does not 
become localized because it is encysted by 
an abscess wall. Even when the abscess has 
been opened and the lesion is getting well, pus 
can still be seen in tissues where there is no 
limiting wall. 

These observations definitely show that in- 
fection and immunity, and not inflammation, 
are the important factors the body is con- 
cerned with in the formation and cure of 
an acute abscess. 
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HE treatment of cervical cancer is at 

the present time entering upon a new 

and more hopeful phase, made possible 
by fresh scientific knowledge both of malig- 
nant disease in general and of that particular 
aspect of it that forms the subject of this 
paper. 

The combat against cervical cancer during 
the last 30 years has accomplished much. The 
formidable operations of Wertheim and 
Schauta which demonstrated the possibility 
of permanently curing the disease, have given 
way for the most part to the simpler and more 
efficacious methods of radiation. Elaborate 
follow-up studies of treated cases have 
formulated the percentage of permanent cures 
to be expected, relative to certain stages of 
progress of the disease. The total number of 
cured cases, though not large enough ap- 
preciably to affect the general mortality 
statistics, is nevertheless encouraging. It has 
at least established a fact of prime impor- 
tance, namely, that cancer of the cervix is fre- 
quently cured by the means at our disposal, 
the chances of cure being directly proportional 
to the timeliness of the attack. 

The logical conclusion is that every cancer 
of the cervix passes through a period, in its 
life history, during which it is theoretically 
one hundred per cent curable. This is the 
rock on which the hope of controlling the dis- 
‘ase is at the present time based. Ultimate 
success depends on the co-ordinated efforts of 
every member of the profession, who treats 
women at all, to detect and bring to treat- 
ment the early case. 

Now, for the past 30 years we have all been 
studying and treating cervical cancer in its ad- 
vanced stages. All clinical and pathological 
characteristics with which we are so familiar 
are those of advanced cancer. The standard 
symptoms of fetid discharge, bleeding, pain, 
the local changes of tumor formation, metas- 
tasis and ulceration, the histological picture of 
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invasion and multiplication of cells, all are 
manifestations of comparatively late stages 
of the disease. The great array of tables 
portraying the percentages of mortality, 
recurrence, and cure represents almost ex- 
clusively the treatment of advanced cancer. 
The division of cervical cancer topographically 
is merely an inaccurate estimate of the degree 
of progress in an already protracted disease. 

It is difficult to realize how few incipient 
cancers of the cervix have until recently ever 
been detected and consciously treated. Only 
the merest handful have been reported in the 
literature, the discovery of such a case being 
usually by pure accident, and hailed tri- 
umphantly as the rarest of finds. And yet 
since the incidence of incipient and terminal 
cancer is identicai, patients must repeatedly 
be on our examining tables who without im- 
pairment of health, and often without 
symptoms, harbor a disease which at the same 
time is invisible to the keenest eye and in- 
tangible to the most sensitive touch. 

The treatment of advanced cervical cancer 
has actually reached an impasse. Surgery has 
attained its peak of usefulness. The limita- 
tions of radium are already in sight. Follow- 
up records are now a necessary routine of the 
clinic but can teach us little that is new con- 
cerning the results of treatment along the old 
lines. The hope of diagnostic, immunizing, 
and curative sera must probably be aban 
doned in the face of scientific evidence that 
cancer is primarily a local and not a con 
stitutional disease. Metals in colloidal form 
have proved disappointing since they are too 
destructive to the normal tissues. In view of 
the amazing effects of radium, we look in- 
stinctively to the scientists to discover some 
new form of radiation in which the human 
body may be bathed and harmlessly cleansed 
of all malignant tendencies, an idea not en- 
tirely chimerical, but certainly at the present 
moment utopian. 








Fig. 1. Photomicrograph showing the abrupt change 
from normal to cancerous epithelium. The line of demar- 
cation is always oblique since the change takes place in 
the cells of the basal layer first. The process is therefore 
farther advanced in the lower than in the upper cells. On 
the left of the line are seen the well ordered layers of the 
normal epithelium. On the right are seen the dark atypical 
cells of the cancer. The interpapillary plugs are irregular 
and clubbed but there is no elevation on the surface nor 
invasion of cancer cells in the stroma. Note the dense in- 
flammatory infiltration beneath the cancerous portion, 
The disease is progressing from right to left by assimilation 
like ink on blotting paper. Taken from Schiller (5, p. 352). 


In the search for the early case it must first 
be recognized that the life history of a cervical 
cancer covers on an average from 1o to 12 or 
more years. This includes a long irritative 
stage of chronic cervicitis, and a_ shorter 
though still protracted period of clinical 
latency, during which the cancerous change 
though actually present does not attract the 
attention of the patient or her attendant. 

Until recently our best means of discovering 
cervical cancer in its latent stage has been the 
policy of timely repair of the inflamed cervix 
with a routine biopsy of the tissues. Many 
unsuspected cancers may be discovered in 
this way. But this policy has not been suf- 
ficiently widely adopted and there is still an 
unaccountable reluctance to repair dangerous 
cervicitis until the age of child-bearing is 
passed. Even when rigidly carried out the 
system has been open to frequent error. The 
pathologist unfamiliar with the incipient 
cancer-changes may miss the diagnosis. Or 
the operator with nothing to guide him may 
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miss the cancerous area entirely in removing 
tissue for biopsy. 

In recent times the invention of the 
colposcope by Hinselmann has been a lauda- 
ble move in the right direction. But the 
instrument is expensive, requires expert 
manipulation, and is not well adapted to the 
use of the general practitioner. 

In order to meet the difficulties of the 
situation it is evident that two things are 
primarily needed: first, a clearer knowledge of 
the histological appearance of an early cancer; 
and second some simple test by which the 
latent area may be accurately located for pur- 
pose of biopsy. In the efforts to solve these 
two fundamental problems the work of Walter 
Schiller, of Vienna, stands pre-eminent and has 
been taken as a basis for this report. 

Schiller approached the matter by first 
studying exhaustively the cervices of 135 
uteri that had been removed by total hysterec- 
tomy for causes other than cancer, cancer it- 
self being unsuspected. In this series of 
specimens he found 4 cases (2.96 per cent) 
with microscopic evidence of what he re- 
garded as the earliest stages of cervical can- 
cer. His observations and conclusions from 
this study harmonize closely with those of 
other authorities working in the same field 
and may be summarized as follows: 





Fig. 2. Change from normal to cancerous epithelium. 
Note the oblique line of demarcation. There is clubbing 
of the interpapillary plugs, but no elevation or invasion 
of the cancerous epithelium. (Taken from Schiller.) 
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Under the stimulation of chronic irritation 
the cancer process, in a manner unknown, 
starts in a single indifferent cell of the basal 
layer of the epidermis of the portio vaginalis. 
As has been shown by Carrel, Loeb, and 
others the malignant cell at first produces a 
virus that is capable of inciting malignancy 
in neighboring normal cells. This process is 
called assimilation and is the first stage of 
malignancy in cervical cancer. During this 
stage the growth extends laterally like the 
spread of a drop of ink on blotting paper. 
There is at first no thickening or change of 
consistency in the epidermis so that the 
affected area cannot be distinguished by sight 
or touch from the surrounding normal tissue. 

A cancerous process thus inaugurated never 
heals spontaneously but progresses inexorably 
to what may be called the late stage, that of 
invasion. The cancer now extends by a new 
force, namely by the multiplication of its own 
cells which is so irresistible that it invades and 
destroys the neighboring tissues. Here we 
have the late cancer with which we are all so 
familiar-—the nodular thickening, the ulcera- 
tion and metastasis, the infection, necrosis, 
and fetid discharge and the bleeding from 
broken or eroded vessels. 

The histological picture of an early cancer 
in the assimilation stage is striking and 





Fig. 3. Abrupt change from normal to cancerous epi- 
thelium. In this case there appears on the right a begin 
ning of invasion of the stroma but there is no elevation of 
the surface. (Taken from Schiller.) 
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Fig. 4. 
the Free 
trachelorrhaphy. 
and the intense inflammatory infiltration beneath the 


Case of early unsuspected cancer discovered at 
Hospital for Women by routine biopsy after 
Note the oblique line of demarcation, 


cancerous area. Note also that there is no invasion of the 
stroma and that the cancerous strip of epithelium is actu 
ally thinner than the normal portion. The two dark spots 
in the normal epithelium are not cancer but the tips of 
papille in cross section. (Pemberton and Smith 


characteristic. Most prominent is an abrupt 
demarcation between the normal epidermis 
and the cancer, which always appears as an 
oblique line. On the one side are the normal 
epidermoid cells in their well ordered three 
layer arrangement; on the other side are the 
dark and stormy cells of the cancer, with a 
blurred or broken basal line, above which 
appears a confusion of cells irregular in size, 
form, and staining properties, and with little 
or no evidence of differentiation and layer 
building. All the other signs of cancer are 
seen excepting that of invasion of the stroma and 
when this is present the disease is ipso facto 
in the second or advanced stage. "Without 
enumerating the finer details of the picture 
we may thus recapitulate Schiller’s con- 
clusions: 

1. Cancer of the cervix starts in the 
squamous epithelium of the portio near th 
os and at first spreads laterally, i.e., super- 
ficially. 

2. It always starts in the unbroken epi 
thelium and not in an ulceration. 

3. Histologically the chief determining 
points of diagnosis are first, the oblique line 
of demarcation between the normal and 
abnormal areas, and second, the anaplastic 
atypia and polymorphia of the abnormal cells. 














Fig. 5. Fig. 6. 


Fig. 5. Lugol test. Lacerated hypertrophied cervix. 
Cancer absent. The normal epithelium of the portio and 
vagina stains a dark, almost black mahogany color. The 
everted mucous membrane of the endocervix does not take 
the stain and appears light red or pink. 

Fig. 6. Lugol test. Cancer present. The drawing is 
from one of the author’s cases, and shows the normal tissue 
taking the dark stain. On the anterior lip is seen a patch of 
cancer, revealed by the Lugol test, where the stain does not 
take, leaving the area almost white and sharply delineated 
from the normal tissue. In this case the disease had already 
reached the multiplication stage as shown by biopsy but 


But this histological revelation of the 
earliest appearances of cancer would be of 
little practical value, without the ability to 
discover the location of a process not dis- 
tinguishable by eye or touch. To meet this 
difficulty Schiller has devised an ingenious 
test which bids fair to be of general clinical 
value. 

The test is based on the discovery by Lahm 
that the upper layers of the normal epithelium 
of the portio and vagina contain rich masses 
of glycogen which disappear when the epi- 
thelium becomes cornified or changed by 
cancer. In the normal living tissue the 
glycogen of the upper layers of cells is stained 
in a few seconds a deep mahogany brown by 
iodine in watery solution (Lugol’s). A super- 
ficial area of early cancer being devoid of 
glycogen does not receive the stain and stands 
out startlingly white or pink against the deeply 
colored, almost black background of the 
normal tissue. 

I can best present the clinical value of this 
test by describing my own experience with it. 
I began using it about 9 months ago, with 
half-skeptical curiosity, but soon adopted it 
as a routine procedure on all cervices in the 
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Fig. 7. 
was still sufficiently early to warrant a favorable prognosis 
for radium or operative treatment. Radium treatment 


was used. 
Fig. 7. Lugol test. Chronic cervicitis. Cancer absent. 


7 
Drawn from one of the author’s cases. On the posterior lit 
was a light patch very slightly tinged with brown. Thi 
edges of the area blended with the color of the normal back 
ground instead of being sharply defined from it as in can 
cer. Biopsy showed an intense cervicitis with some loss o 
epithelium in the upper layers. On the anterior lip ar 
several Nabothian cysts, which often take a deficient staii 
on the surface. 


operating room and to some extent in offic 
examinations. 

During the period 3 early cases have bee: 
encountered which in respect to the Lug 
test and the microscopic findings correspon 
to Schiller’s dicta. In each case there ha: 
been suspicious contact bleeding so that the 
cases were not as early as some described by 
Schiller in which the discovery of cancer was 
made out of an entirely clear sky. However, 
in all of these cases there was no tactile or 
visual evidence of cancer, and in making the 
biopsy there was no guide to the location of tie 
cancer excepting that of the Lugol test. Wit!- 
out it the specimens for examination wou ( 
have been removed at random and tle 
diagnosis of cancer might readily have ben 
missed. 

Schiller, in 553 clinical tests, found it 
positive (i.e., stain deficient) in 140 cases, 9 
of them showing early cancer. 

The test, simple as it seems, is not witho | 
its limitations. It appears to be complet: 
reliable when it is clinically negative, that is 
to say when all the tissues take the norn a 
stain. This claim made by Schiller has be :n 
repeatedly confirmed by our own biopsi s. 


“= 
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The test is therefore specific for determining 
the absence of cancer of the portio and vagina. 
This of itself is an inestimable aid. 

But there are several conditions that ob- 
scure the test and with these the examiner 
should be thoroughly familiar. 

1. The stain does not take on glandular 
epithelium like that of the endocervix. Hence 
an eversion (ectropion) would appear pink. 
The same is true of the epithelium of an 
adenocarcinoma, so that this type of cervical 
cancer must be sought for in the usual man- 
ner. Fortunately such cancer is rare. 

2. Ulcerations and erosions do not take 
the stain since they have no epithelial cover- 
ing. 

3. In areas of chronic cervicitis the epi- 
thelium seems often to be deficient in glyco- 
gen, taking a very light brown which blends 
with the surrounding deeply staining tissue 
instead of being sharply defined from it as in 
cases of true cancer. We now, after the 
biopsy, dissect off the suspicious area and 
close the wound with fine catgut. 

4. The normal stain is prevented or ob- 
scured by slight trauma such as that from 
tenacula or scrubbing with gauze. This is 
caused by the rubbing off of the upper layers 
of epithelium in which the glycogen is chiefly 
deposited. 

5. The cervix and vagina of the hypo- 
plastic and atrophic individual stains lighter 
than the normal. It is especially deep during 
pregnancy. 

6. Pus stains black since leucocytes are 
rich in glycogen. Necrotic tissue also stains 
black but clean, living granulations do not 
take the stain. A film of mucus prevents the 
stain. Blood and douche water obscure the 
reaction. 

7. Hyperkeratosis prevents the stain as in 
leucoplakia, lues, and exposed areas in pro- 
lapse. 

8. The test is of limited value in diagnosing 
advanced cancer, since the superficial as- 
similation stage is usually lost in the melée of 
self-reproducing cells. Sometimes superficial 
areas detectable by the Lugol test may be 
found beyond the border of the advanced 
cancer especially in the fornices of the vagina, 
and this may serve as a guide in determining 


the limits for a radical operation. Cancer cells 
in the advanced stage may regain glycogen 
and thus give a dark stain with the Lugol’s 
solution. Normal epithelium lying above an 
invading cancer takes a normal stain as 
would be expected. 

g. Schiller’s test is specific for cervical can- 
cer, and is not adapted to other superficial 
cancers such as those of the vulva and skin in 
other parts of the body. This is due to the 
fact that the normal epidermis of the portio 
and vagina is not cornified and that the upper 
layers of cells contain a special chemical type 
of glycogen. 

A pplication. The writer’s technique is as 
follows: A thick swab of absorbent cotton and 
gauze is prepared on the end of a stout wooden 
applicator. The swab is first immersed in the 
Lugol’s solution until a copious amount of it 
has been absorbed. With the upper vagina 
well exposed by speculum or retractors the 
swab is then pressed firmly against the ante- 
rior lip of the cervix. The upper vagina is in 
this way flooded with the solution which in- 
stantaneously stains the normal tissues (ex- 
cepting the mucous membrane of the endo- 
cervix) almost black. Any area of the portio 
no matter how small that does not take the 
stain must be regarded with suspicion. The 
suspicious area is then curetted with a spe- 
cially sharpened spoon curette. The strip of 
epidermis thus secured is placed immediately 
in hardening solution and sent to the labo- 
ratory for biopsy. 


CONCLUSIONS 


We are finding the Schiller test an indes- 
pensable aid in the search for early curable 
cancer of the cervix. It is specific for the 
absence of cancer. Failure of the stain indi- 
cates certain other abnormal conditions two of 
which, leucoplakia and intensive cervicitis, are 
potential precursors of cancer and require 
treatment. We recommend the test for trial 
to the general profession. 
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ROM January, 1920, to July, 1931, 
423 cases of functional uterine bleeding 
were admitted to the Gynecological De- 
partment of the University Hospital. Three 
hundred and ninety-one were given radium 
treatment and of these, complete data re- 
garding its effects upon bleeding are available 
in 344 and upon menopausal reactions in 336. 
In all, the bleeding was so profuse or pro- 
longed as to demand surgical measures for its 
control, no organic lesion in the pelvis could 
be found to explain the bleeding and there 
were no evidences of a causative constitu- 
tional disease, blood dyscrasia, or thyroid dys- 
function. A large proportion had received no 
benefit from medical measures and in 73, the 
bleeding had persisted after some form of sur- 
gical treatment. Fifty-two patients had been 
curetted, some as many as five times, usually 
with no benefit or, at most, relief of from 1 to 
6 months’ duration. None of the patients had 
received the present day hormonal therapy, 
since the period of observation antedated the 
availability of these preparations. Doubtless, 
a certain number would have responded fa- 
vorably to it but our experience has shown 
that it is by no means a panacea and that at 
least 50 per cent will require some other form 
of treatment. Examination under anesthesia 
and microscopic study of the endometrium 
were invariably made. 
Our experience with radium dates back to 
1913 when Dr. John G. Clark began its use 
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in his clinic and we gratefully acknowledge 
our indebtedness to him for many of the prin- 
ciples which continue to guide us in this work. 
As the result of this experience we are con- 
vinced of the value of radium in the treat- 
ment of benign uterine hemorrhage, whether 
of neoplastic or functional origin, but by the 
same token, this experience has enabled us to 
appreciate its limitations and has engendered 
a profound respect for its harmful potential- 
ities when injudiciously applied. Accuracy of 
diagnosis, an understanding of the effects pro- 
duced by radium in healthy and diseased 
structures as well as upon ovarian function, 
the ability to determine what lesions are 
amenable to irradiation and careful attention 
to the technique of application are the essen- 
tials of successful radium therapy. When 
these qualifications are met, the results are, 
on the whole, satisfactory, and complications 
are reduced almost to the vanishing point; 
under other circumstances, undesirable se- 
quel are sure to occur. 

Much of the adverse criticism of radium is 
due to its abuse rather than to its use, but 
even in the hands of those skilled in gyneco- 
logical diagnosis and familiar with the effects 
of irradiation, unsatisfactory results are en- 
countered. The cure of functional bleeding 
by radium is accomplished by its effects upon 
ovarian function, cessation of which may re- 
sult in the profound and often lasting dis 
turbances which characterize the induced 
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menopause. For this reason, radium should 
be used only when more conservative meas- 
ures have failed and then with due regard to 
its limitations and dangers. 

Although radium therapy was the proce- 
dure of choice in 92 per cent of the 423 pa- 
tients, we believe that hysterectomy and 
roentgen therapy have a place in the treat- 
ment of functional bleeding. Radium is pref- 
erable to roentgen therapy because its dosage 
can be more accurately regulated; further, 
completion of the treatment can be accom- 
plished at the time of diagnostic curettage 
which should precede either form of irradia- 
tion. Hysterectomy or roentgen therapy are 
chosen when radium has failed or some con- 
dition is present which contra-indicates its 
use, the choice of the one or the other de- 
pending in large measure upon the age or 
nervous stability of the patient. 

The absence of both intermenstrual pain 
and acquired dysmenorrhoea is a characteris- 
tic feature of functional bleeding. When pain 
is associated with irregular bleeding, some 
organic pelvic lesion is usually present even 
though examination fails to reveal it, and 
operation is preferable to radium therapy. 
With surprising frequency, the wisdom of this 
decision will be proved when the abdomen is 
opened. 

Radium should be employed with caution, 
if at all, in patients who have had a previous 
pelvic operation, since an intestinal loop ad- 
herent to the uterus may be seriously dam- 
aged by the rays. In a few instances, we have 
used heavily filtered radium in small dosage 
successfully but we prefer operation or roent- 
gen therapy. 

Patients with profound anemia react poorly 
to both radium and roentgen therapy and ir- 
radiation of either form should be withheld 
until the blood has been improved by trans- 
fusion and other appropriate treatment. In- 
deed, blood transfusion may be a curative 
measure, as we have had occasion to observe 
in a few cases of adolescent hemorrhage. 

Our confidence in curettage as a therapeutic 
measure is in direct proportion to the 3 per 
cent incidence of its use in this series. How- 
ever, it, too, has a place in the treatment of 
functional bleeding, particularly in girls and 
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young women when one may hesitate to use 
radium. At least a few will be temporarily 
benefited or cured. Even though the results 
be disappointing so far as bleeding is con- 
cerned, the procedure is not entirely futile 
since valuable data will be afforded by a study 
of the endometrium thus obtained. 

An attempt to estimate what has been ac- 
complished by radium therapy must take into 
consideration not only the control of bleeding 
but also the manifestations of disturbed ova- 
rian function which have arisen incident to 
its use. The criteria of success or failure vary 
in accordance with the age of the patient. In 
young women, success is measured in terms of 
normal menstruation and preservation of the 
reproductive function, while in women ap- 
proaching the menopause, the treatment is 
often a success even when complete cessation 
of these functional activities occurs. The fre- 
quency with which this differentiation must 
be made, is evidenced by the fact that 50 
per cent of the patients in the group studied 
were under 4o years of age. We have ap- 
proached the problem of evaluating our re- 
sults with these standards as our guide. The 
incidence of control of bleeding, permanent 
amenorrhoea, and severe menopausal reac- 
tions is the yard-stick by which these results 
are measured. 

Throughout this study, we have determined 
the results from the standpoint of age groups, 
and Table I gives a summary of the percent- 
age of patients in each decade who received 
a given dosage of radium. According to our 
present belief, an initial dosage of between 
400 and 500 milligram hours in the group 
under 30 is high nor would we give between 
800 and 1200 milligram hours to nearly one- 
fifth of the patients between 30 and 4o. During 
this study, it was our custom gradually to in- 
crease the dosage with increase in age, and the 
incidence of 46 per cent shown in the third age 
group who received between 400 and 500 
milligram hours is explained by the fact that 
the age of the majority of the patients ap- 
proached the end of the decade. Taken as a 
whole, comparatively small dosage charac- 
terizes this table. 

The analysis of dosage outlined in Table I 
is based on that given at the initial treatment 
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TABLE I.—-DOSAGE OF RADIUM IN RELATIONSHIP 
TO AGE IN THREE HUNDRED AND NINETY-ONE 
PATIENTS 
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only and the results of this dosage are pre- 
sented under the first portion of Table II. 
Under the heading of ‘bleeding controlled” 
are included both return of normal menstrua- 
tion and permanent amenorrhoea, hence a 
second heading was chosen in order to dem- 
onstrate the incidence of the latter condition. 
As would be expected, the highest percentage 
of those requiring subsequent treatment is 
found in the youngest age group and this de- 
creases progressively to 8 per cent in those 
over 40 years. The last portion of Table II 
summarizes the final results obtained from 
both the initial and subsequent treatments. 

This analysis forcibly confirms the state- 
ment previously made that conclusions as to 
the value of radium therapy must be based 
not upon the control of bleeding alone but 
also upon the incidence of amenorrhcea in 
women under 40 years and severe menopausal 
reactions at any age. Could we construct an 
ideal method of treating functional hamor- 
rhage, it would have for its results return of 
normal menstruation and absence of meno- 
pausal symptoms in women under 40, and 
either amenorrhcea or normal periods without 
severe menopausal reactions beyond this age. 
This Utopian concept can, of course, never 
be realized, but it gives us a standard by 
which to measure our results. Applying this 
measure of perfection, we find that it comes 
nearest to accomplishment at the two ex- 
tremes of the menstrual life. Between 30 
and 40 years, when preservation of ovarian 
function is desirable, control of bleeding is 
but 5 per cent short of the ideal, but in one- 
fourth of these, control was in the form of 
permanent amenorrhora. Further, one-fifth 
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TABLE II.—SUMMARY OF RESULTS, WITH THE 
PATIENTS GROUPED ACCORDING TO AGE 
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of these patients developed severe menopausal 
symptoms. During the fifth decade of life, 
the ideal is practically accomplished in so far 
as the control of bleeding is concerned, but 
at the cost of severe menopausal reactions in 
a third of the patients. These distressing and 
often deplorable symptoms of disturbed ova- 
rian function cannot be ignored. 

Table III has been prepared to show not 
only the incidence of temporary and perma- 
nent amenorrhcea during the different age 
groups, but also the results of varying radium 
dosage in each decade. Irrespective of age or 
dosage, no group was immune to a temporary 
amenorrhoea averaging 5 months in duration 
and in no group did a permanent amenor- 
rhoea develop after a dosage of between 200 
and 300 milligram hours. With the exception 
of the 20 to 30 year group, the incidence of 
permanent amenorrhcea increases directly with 
the radium dosage, as would be expected. 
The generally recognized fact that resistance 
to the action of radium decreases as the age 
increases is nicely shown in the 400-500 milli 
gram hour group, the exception being the 
group under twenty. Here, an incidence o/ 
63 per cent temporary and a 12 per cent per- 
manent amenorrhoea may be of no significanc« 
since only 8 patients compose it. However 
it suggests an increased susceptibility to ir 
radiation as compared with that in women in 
the next decade. From this analysis it woul 
seem that the ovaries in women between 2< 














TABLE III. — DEVELOPMENT OF TEMPORARY 
AMENORRH@A (T) AND PERMANENT AMENOR- 
RHA (P) FOLLOWING IRRADIATION IN 344 
PATIENTS 


The Temporary Amenorrhcea Varied Between 3 to 12 
Months with an Average of 5 Months 
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and 30 are highly resistant to radium or 
possess a strong recuperative power, since a 
permanent amenorrhoea did not develop in a 
single instance, despite the fact that one pa- 
tient received 1,200 milligram hours. In the 
next decade, permanent amenorrhcea is noted 
in 12 per cent, while in the 4o to 50 year group, 
the incidence rises to 57 per cent after the 
same dosage which gave none between 20 and 
30. The increasing susceptibility to radium 
after 30 has an important bearing upon initial 
dosage and will be referred to later. 

Table IV shows the incidence of menopausal 
symptoms, both mild and severe, which de- 
veloped in the various age groups after the 
initial dosage summarized in Table I. Al- 
though no group escaped the mild reactions, 
these were for the most part transient and 
cannot be considered an objectionable feature 
of the treatment. On the other hand, severe 
menopausal symptoms are noted in all groups 
except those under 20, rising to a 30 per cent 
incidence between 40 and 50. The group be- 
tween 50 and 60 received the largest average 
dosage, yet severe symptoms occurred in only 
3 per cent. A factor, which contributes to the 
incidence of severe menopausal symptoms, is 
the patient’s unstable nervous mechanism. 
The more nervous the individual, the greater 
is the likelihood of a stormy menopause even 
under normal conditions and when induced by 
irradiation, the severity is multiplied. Bitter 
experience has taught us that this type of 
woman is ill adapted to radium therapy and 
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TABLE IV.—DEVELOPMENT 
SYMPTOMS FOLLOWING 
336 PATIENTS 


Relationship Between the Severity of the Symptoms 
and the Patients’ Age 


OF MENOPAUSAL 
IRRADIATION IN 
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Severe | ° | 4 | 19 | 30 3 

Mild | 12 | 14 | 25 38 41 

None | 88 | 82 | 56 32 56 


that hysterectomy with ovarian conservation 
should be chosen in its stead. 

The incidence of severe menopausal symp- 
toms, which have followed variations in radium 
dosage during each decade, is presented in 
Table V. In general, our analysis shows that 
the percentage of these reactions increases 
with the dosage, and this fact is well illustrated 
in the 30 to 40 year group which reaches the 
peak of 47 per cent with what is generally 
recognized as the menopausal dose. Excep- 
tions are noted in the 20 to 30 and 4o to 50 
year groups. Individual variations in the re- 
action to radium are well recognized and in- 
creased susceptibility may afford the explana- 
tion of these exceptions. Reference to the 
last two groups of the table shows that with a 
given dosage of radium, severe menopausal 
symptoms decrease with each decade until 
between 50 and 60 they are almost negligible. 
This is in direct contrast with the occurrence 
of permanent amenorrhoea and it has an im- 
portant bearing on the determination of 
initial dosage in patients over 4o years of age 
when a combination of amenorrhova and a low 
incidence of severe menopausal symptoms 
approaches the ideal result. 

At the beginning of this discussion, the as- 
sertion was made that control of bleeding is 
not the sole standard by which the value of 
radium therapy is measured, but that con- 
sideration must also be given to the incidence 
of permanent amenorrhcea and severe meno- 
pausal symptoms which may develop from 
the treatment. The associated incidence of 
these three factors with varied radium dosage 
during the different decades is shown in the 
following tables. The results given are those 
of the initial dosage only. 
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TABLE V.—THE RELATIONSHIP BETWEEN THE 
AGE, THE DOSAGE, AND THE DEVELOP- 
MENT OF SEVERE MENOPAUSAL SYMPTOMS 
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TABLE VI.—ANALYSIS OF THE LESS THAN 20 
YEAR GROUP BASED UPON INITIAL DOSAGE 
AND RESULTS 
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The group of 17 patients under 20 was 
about equally divided between the two dos- 
ages given (Table VI). Although the inci- 
dence of temporary amenorrhcea was high 
with the larger dosage, only one patient de- 
veloped permanent amenorrhoea and the 
bleeding was not controlled in approximately 
half of them. 

Between 20 and 30 years of age, menstrua- 
tion was restored to normal in a much higher 
percentage (Table VII). Permanent amenor- 
rhoea did not develop, out an incidence of 4 
per cent severe menopausal symptoms is noted 
with the smaller dosage. The isolated in- 
stances of permanent amenorrhcea without 
menopausal symptoms and severe meno- 
pausal symptoms without amenorrhoea ex- 
emplify the individual and unexplainable re- 
actions which may follow irradiation. 

Table VIII is particularly interesting be- 
cause in this 30 to 40 year group an oppor- 
tunity is afforded to demonstrate the effects 
produced by variation in radium dosage as 
well as to support our contention that evalua- 
tion of radium therapy must be made in terms 
of permanent amenorrhoea and severe meno- 
pausal symptoms as well as control of bleeding. 
The results are on the whole satisfactory in so 
far as the control of bleeding is concerned but, 
with the exception of those obtained from the 
minimal dosage, the toll exacted by permanent 
amenorrhcea and severe menopausal symp- 
toms has been high. At an age when the pres- 
ervation of ovarian function is of vital im- 
portance, such results cannot be considered 
successful, irrespective of what the effect on 
bleeding has been. 

The group between 40 and 50 comprises 147 
patients. Permanent amenorrhoea is a de- 





milligram hours, it has occurred in 57 per cent 
and the bleeding has been satisfactorily con- 
trolled in 86 per cent. Practically the same 
figures obtain with increased dosage until we 
reach the 800 to 1,200 milligram hour group 
when the results are but little short of per- 
fection. However, final judgment must be 
withheld until the results are measured in 
terms of severe menopausal reaction. Al- 
though the incidence of 31 per cent with the 
minimal dosage is significant, we have reason 
to believe that the figures obtained by our 
analysis of the two larger groups are more de- 
pendable. Here we find that the dosage usu- 
ally employed meets expectations in the con- 
trol of bleeding, but that severe menopausal 
symptoms will be the price for such relief in 38 
per cent of the patients. With reduction of the 
dosage to between 6ooand 700 milligram hours, 
the incidence of these distressing symptoms is 
reduced one-half, yet the bleeding is controlled 
satisfactorily in but 10 per cent less than with 
the larger dosage. 

Twenty-seven patients were between 50 and 
60 and in this group the results come nearest 
to the ideal. The low incidence of severe meno- 
pausal symptoms as compared with that of 
the preceding decade is a striking feature of 
this age. 





COMPLICATIONS 

Of the 391 patients treated, 1 died from 
Vincent’s angina 7 days after irradiation. Two 
others developed a pelvic cellulitis with ab- 
scess formation in 1 and both recovered. The 
only other complication noted was femora! 
phlebitis in 1 patient. This low incidence ot 
mortality and morbidity is a strong argument 
in favor of radium therapy. As to remote de- 
velopments, a rectal ulcer was ascribed to 
irradiation in 1 and a second patient, 21 years 
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TABLE VII.—ANALYSIS OF THE 20-30 YEAR TABLE VIII.—ANALYSIS OF THE 30-40 YEAR 
GROUP BASED UPON INITIAL DOSAGE AND GROUP BASED UPON INITIAL DOSAGE AND 
RESULTS RESULTS 
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3% years after the primary irradiation at 


which time the curettings showed hyperplasia. 


DEDUCTIONS FROM OUR STUDY 


The ultimate purpose of a study such as 
this is to obtain data upon which comparison 
with other forms of treatment can be made, 
and we shall apply the results of this analysis 
to that end. A discussion of medical and 
hormonal therapy in functional bleeding is not 
within the province of this paper, we have 
previously referred to curettage and roentgen 
therapy, thus leaving for comparison hys- 
terectomy with conservation of the ovaries 
and radium therapy. 

Although uterine bleeding is the only symp- 
tom presented for relief, its control is by no 
means the sole standard by which to gauge 
the efficiency of a given method of treatment. 
Were it so, either hysterectomy or irradiation 
could accomplish the purpose equally well. 
Disturbance in function must be taken into 
consideration, indeed this is, in large measure, 
the determining factor in judging the effi- 
ciency of either method of treatment. 

With this conception constantly in mind, we 
have reviewed our results in radium therapy. 
We have reported a morbidity of 0.76 per 
cent and 1 death for which the method could 
not be held responsible. Hysterectomy has 
not been performed by us in a sufficient num- 
ber of patients with functional bleeding to 
permit of comparison, but we know our re- 
sults from hysterectomy with ovarian con- 
servation in uncomplicated myoma in which 
the nature of the operation and the condition 
of the ovaries are identical. Hysterectomy 
will give a morbidity of approximately 10 per 
cent and a mortality of o.5 per cent. Even 
with ovarian conservation, severe menopausal 
symptoms will occur in about 7 per cent; when 


the uterus has been amputated sufficiently 
high to permit of menstruation, the meno- 
pausal symptoms are largely eliminated. With 
hysterectomy, the reproductive function is 
lost and the onset of the menopause will be 
earlier than normal. 

Since the occurrence of severe menopausal 
symptoms will be stressed in this comparison, 
a word concerning them is in order. Because 
of their frequency and severity, they con- 
stitute the most formidable objection to irradi- 
ation. For some reason we are unable to ex- 
plain, the symptoms are more intense and 
more persistent in the irradiation menopause 
than in the surgical. 

With these facts in mind, the relative value 
of radium therapy and hysterectomy will be 
considered during each decade. 

With radium therapy in women up to 30 
years of age, menstruation was restored to 
normal or nearly normal in 88 per cent, 
permanent amenorrhcea developed in 6 per 
cent and severe menopausal symptoms in 8 
per cent. One patient developed phlebitis and 
1 died from Vincent’s angina. Of the 40 mar- 
ried women in this group, 5 gave birth to 
normal babies and 8 had miscarriages subse- 
quent to their irradiation. The evidence in 
favor of radium therapy at this age is so ap- 
parent as to make further discussion unneces- 
sary. 

Between 30 and 4o the picture changes. Al- 
though the bleeding was controlled in 95 per 
cent, permanent amenorrhoea developed in 
24 per cent and severe menopausal symptoms 
in 21 per cent; this occurred at an age when 
preservation of ovarian function is of vital 
importance. Our analysis shows that in- 
creased susceptibility to irradiation begins 
after 30 and gradually increases, reaching its 
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TABLE IX.—ANALYSIS OF THE 40-50 YEAR 
GROUP BASED UPON INITIAL DOSAGE AND 
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TABLE X.—ANALYSIS OF THE 50-60 YEAR 
GROUP BASED UPON INITIAL DOSAGE AND 
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height in patients who continue to menstruate 
after 50. Further, that the incidence of per- 
manent amenorrhoea and severe menopausal 
symptoms is parallel until 40 when, as amenor- 
rhoea increases, severe menopausal symptoms 
decrease. These facts are of importance in 
this age group because of their bearing upon 
the selection of dosage in case re-radiation 
becomes necessary. We have found that with 
an initial dosage of between 200 and 300 milli- 
gram hours, the bleeding is controlled in 80 
per cent with no permanent amenorrhoea 
and no severe menopausal symptoms. With 
gradual increase in dosage, there is a rapid in- 
crease in the menopausal reactions until, with 
800 to 1,200 milligram hours, permanent 
amenorrhoea occurred in 56 per cent and severe 
menopausal symptoms in 47 per cent. 

In fairness to radium therapy, let us analyze 
the initial dosage in this group. We find that 
the average dosage was much larger than it 
should have been and the conclusion is war- 
ranted that these unsatisfactory results are 
due not so much to the fault of the method as 
to its application. 

In this group, 70 married women gave 
birth to 6 normal babies and 4 miscarried. 
Two patients developed a pelvic cellulitis, 1 
going on to suppuration, and there were no 
deaths. 

We believe that with a reduction of the 
initial dosage to 300 milligram hours and an 
increase of not more than 100 milligram hours, 
in case re-radiation becomes necessary, radium 
therapy is the method of choice in this group. 
Should this fail, we favor operation with pres- 
ervation of ovarian function rather than in- 
creased irradiation. 

Functional bleeding occurs most frequently 
between 40 and 50 years of age and because 
these women are approaching the time when, 


in the normal course of events, functional 
activity will cease, the administration of a 
menopausal dosage of radium has come into 
common usage. Our results show that with 
such an initial dosage, bleeding will be con- 
trolled in 97 per cent but with a severe meno- 
pausal reaction of 38 per cent. Reduction of 
the dosage to from 600 to 700 milligram hours 
will control the bleeding in 87 per cent and 
bring the incidence of menopausal symptoms 
down to'1g per cent. A 400 to 500 milligram 
hour dosage gives practically identical results 
so far as control of bleeding and permanent 
amenorrhoea are concerned. As _ previously 
stated, its increased incidence of severe meno- 
pausal symptoms can be discounted in favor 
of that shown in the higher dosage group. 

We do not know the incidence of severe 
menopausal symptoms under normal con- 
ditions but it probably lies between 5 and 10 
per cent; with an 800 to 1,200 milligram hour 
dosage, the bleeding will be controlled in 97 
per cent but, as the direct result of this treat- 
ment, the nervous stability will be seriously 
impaired in one-fourth of these women who 
would otherwise have escaped it. With a 
dosage of from 600 to 700 milligram hours, the 
incidence of severe menopausal reactions is 
reduced to 19 per cent but this, too, is high. 
Our experience with a maximum dosage of 400 
milligram hours is not sufficient to warrant 
conclusions, but the evidence indicates that 
it would still further lessen the incidence of 
these reactions and at the same time control 
the bleeding in over 80 per cent. 

So impressed are we by the results of this 
study that we propose to give the 400 milli- 
gram hour dosage a trial in women near 40 
years of age. Should this and a re-radiation 
dosage of 500 milligram hours fail we believe 
operation should be considered because in the 
end, it is a more conservative measure than 
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increased irradiation. In women near 50, 
increased radium dosage or roentgen therapy 
can be used because the incidence of severe 
menopausal symptoms will more nearly ap- 
proximate that of the uninduced menopause. 

Between 50 and 60 years of age the results 
of radium therapy approach perfection. Maxi- 
mum dosage can be given almost with impun- 
ity since severe menopausal reactions develop 
in but 3 per cent. 

Based upon this study, certain general con- 
clusions seem warranted. The value of radium 
therapy must be measured not only in terms 
of bleeding control but also of the menopausal 
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reactions which are produced by it. The de- 
ductions afforded by this study regarding 
these factors during the different decades and 
from graduated radium dosage, might be 
modified to some extent by a similar study of 
larger groups, but sufficient evidence is offered 
to prove the value of small initial dosage up 
to 50 years of age and the dangers of large 
dosage. When other measures have failed to 
control functional bleeding, radium therapy is 
the best method at our command, but it has 
its limitations and should not be used to the 
exclusion of operation when these limitations 
have been reached. 
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dividual to society depends largely upon 

his health, freedom from disabilities, and 
his feeling of security in the knowledge that 
death is postponable. 

When attempting to elucidate this complex 
and involved subject of medicine and surgery 
in industry, one is confronted with his narrow 
limitations. We have sufficient knowledge to 
clarify this situation theoretically, but have 
we the necessary practical wisdom to utilize 
this knowledge intelligently in bringing about 
a solution of some of the vital problems? 

Several years ago Dr. Franklin H. Martin, 
director general of the American College of 
Surgeons, observed that “the subject is a 
most important one and someone must do 
something about it.”” With his characteristic 
vision, his courage, and his prompt action he 
established a Board, the function of which 
was to make an accurate, comprehensive, and 
complete study of the entire subject of indus- 
trial medicine and traumatic surgery, that the 
knowledge so gained might aid us in wise and 
judicial decisions for the betterment of all the 
involved interests. During the past year he 
has sent two excellently trained men into the 
field for the purpose of making a first hand, 
fact finding study of the activities of indus- 
trial clinics in all their medical, surgical, and 
economic aspects. Some of the data thus se- 
cured might have been ascertained from in- 
formation and statistics previously compiled, 
and yet, as a basis for the formulation of a defi- 
nite proposed plan and program, there is no 
knowledge so valuable as that obtained by a 
first hand survey. 

Upon the data thus secured it is proposed 
to approve such medical set-ups in industry as 
shall conform to the minimum standard for 
such departments, as it has been established 
by the College. 

As a preamble in the consideration of the 
problems involved in industrial medicine, 
three essential basic principles present them- 
selves. 


|: is axiomatic that the value of the in- 
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First, the health, happiness, efficiency, and 
general mental and physical welfare of the 
employee. This is the paramount object. 

Second, the protection of the rights and the 
ethical standards of the physicians in their 
relation to the worker in industry. All of 
these principles must be safeguarded. 

Third, the direct and indirect economic sav- 
ing that will accrue to the employer, the em- 
ployee, and to society at large if intelligent, 
scientific, surgical, and medical care is given 
to the employees and their families. 

Is there any conflict of interest in a joint 
consideration of these principles? In this 
rapidly changing era of our present day civili- 
zation, has the time arrived when these stated 
principles must be intelligently considered and 
plans perfected for their more effective appli- 
cation? There is no paradox in such a con- 
sideration and the community of interests 
demands that thought be devoted to it. 

During the past few years a vast amount of 
literature has appeared in the medical and lay 
press relative to the alleged high cost of medi- 
cal care and hospitalization. Extensive sur- 
veys have been made and comprehensive data 
secured and tabulated on this subject. There 
appears to be a popular psychology and a 
generally accepted opinion that these costs 
are too high. Will a careful and accurate 
analysis of this whole situation confirm this 
opinion? We believe it will not and that it is 
a debatable question. 

Apparently what has happened is that the 
present extent and cost of the means and the 
methods employed in arriving at an accurate 
scientific diagnosis and the applying of the 
proper therapeutic measures to the sick and 
injured patient have evolved and increased 
beyond the ability of the average patient with 
an average income to pay this medical ex- 
pense as an individual. Will it be possible to 
formulate and to put into execution some plan 
or program whereby this ever increasing cost 
can be met by society in some collective ar- 
rangement? Is this the crux of the problem? 
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No one will agree with the thought that the 
scientific methods now employed should be 
abandoned or curtailed, or that all of the 
people in all walks of life should not enjoy the 
benefits of the best in medicine and surgery. 
All the sick are not receiving adequate care 
under present conditions: our present system 
of caring for the sick and injured leaves much 
to be desired. The value of health welfare of 
workers in industry, in a community, in a 
municipality, in a state, in a nation, tran- 
scends any other consideration. 

Complete examinations of the men made 
during the drafts for the army in the late war 
revealed that large numbers, approximately 
one-third, were wholly unfit for duty. Similar 
examinations made of the men now engaged 
in the army of industry would show a greater 
proportion of unfit and handicapped. 

Are proper remedial measures being taken 
by industry to correct this unfortunate condi- 
tion? No! How simple the logic and the 
deduction that no organization can be stronger 
and more efficient than the individuals that 
compose it. The measure of the constructive 
work that has been done for the health of em- 
ployees in industry during the past few dec- 
ades is the condition of their health at the 
present time as compared to the past. There 
may have been some improvement, but cer- 
tainly that improvement is infinitesimal. 
Organized medicine has an unalterable duty 
in exerting every effort to evolve a far seeing 
plan to remedy existing conditions and to 
employ every known method in an attempt to 
improve the health welfare of employees in 
industry 

What of this whole situation as it relates to 
the material self interests of the physician 
about which there is so much discussion at the 
present time? 

During the past few decades industrialists 
have made an effort to establish medical 
departments in their industries and as a result 
of this activity there came into existence 
the name ‘‘industrial surgeon,” to designate 
the physician who assumes the administration 
of these departments. Unfortunately, in the 
earlier years some criticism arose of the ethical 
methods of these men because they were con- 
sidered contract surgeons and it was reasoned 





SURGERY IN INDUSTRY 331 
that they employed unfair methods in com- 
petition with their fellow practitioners. For- 
tunately, some of this has passed and it is now 
recognized that many of these industrial sur- 
geons had broad, far reaching vision and that 
they were worthy pioneers in the advance- 
ment and promotion of better medicine and 
surgery as it pertains to the worker in in- 
dustry. 

It is within the scope of discretion to ven- 
ture the opinion that the fellows of the Ameri- 
can College of Surgeons have been ignorant of 
the potentialities in industrial medicine and 
surgery. Bias and prejudice have played a 
large part in this indifference. This attitude 
is changing and a keen interest is developing 
rapidly in all phases of industrial medicine. 
Obviously there can be no advancement made 
in medicine unless the material interests of 
the profession are protected and conserved, 
and this must not be forgotten in any thought 
of medicine and surgery in industry. 

Can not some plan be p:omoted whereby 
all the physicians in any industrial community 
may profit by and partake in any and all of 
the activities in medicine and surgery that in- 
dustrialists may be stimulated and inspired to 
initiate? We believe it can, and one concrete 
suggestion occurs to us. Given a community 
in which there may be several small, or one 
large industry, it should be possible and feasi- 
ble to induce the executives of industry to sub- 
sidize and partly support a semi-public diag- 
nostic clinic to which all of the physicians of 
this locality should have access and where all 
patients might receive the advantages of 
trained technicians and complete laboratory 
examinations. This at a cost within the reach 
of all. Naturally this would result in an ad- 
vantage to the patient, the physician, and in- 
cidentally the industrialists would profit finan- 
cially to an extent that is difficult to estimate 
or overstate. 

Think of the vast, if intangible, financial 
gain that would accrue to industry if any 
given industrial community could be made 
healthier and the health welfare and happi- 
ness of that area conserved and protected. 
Again it is not possible to estimate accurately 
the increased working power of the men under 
such a condition. 
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This is but one of the many arrangements 
that could be put into effect adding to the 
profit of the physician in financial gain and 
educational advancement. 

Is it not the unquestioned duty and privi- 
lege of the fellows of the American College of 
Surgeons to become vitally interested in this 
subject of medicine and surgery in industry 
and to pursue a study of the entire situation 
so that a solution of some of the problems may 
be arrived at through the combined opinion, 
judgment, and effort of the carefully selected 
men composing this great organization. The 
measure of the success of any of the proposed 
solutions of the mooted questions in the situa- 
tion of medicine and surgery in industry can 
be expressed in terms of the advantages that 
will accrue to the worker, the physician, and 
to industry. 

How will leaders of industry benefit and 
how can we as physicians secure the largest 
measure of co-operation from these leaders in 
any proposed plan for better medical and sur- 
gical care for the employee? 

No appeal should be made to these execu- 
tives on the basis of philanthropy nor should 
there be an appeal to capitalistic greed, but 
the appeal should be made on sound financial 
judgment and business sense which will dem- 
onstrate an advantage and profit to all 
branches of society. In the past there has 
been a tendency in industry to devote a dis- 
proportionate amount of thought and capital 
to the care of the injured rather than to the 
sick or handicapped worker. The magnificent 
work of the National Safety Council has 
resulted in such an enormous decrease in in- 
dustrial accidents that there is an ever declin- 
ing necessity for surgery in industry. How 
much larger and more important is the field of 
medicine as it applies to industrial relation- 
ships. 

Some of the larger industrial organizations 
have a most efficient and effective medical 
department and have achieved striking results 
from their activities. It is to be noted, how- 
ever, that only a small percentage of all em- 
ployees are engaged in organizations employ- 
ing five hundred or more men. Data taken 
from the United States Bureau of Census 
report 1929, shows the following: over 95,000 
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plants employed 1 to 5 persons each; 194,206 
plants employed 1 to 100 persons each. The 
total number of wage earners employed in 
these plants is 2,581,578 and it is safe to say 
that a vast number of employees in these 
smaller plants receive no medical supervision 
as a group or that the care provided is en- 
tirely inadequate. 

A word about some of the practices now 
employed may be constructive. In many 
plants, particularly the smaller ones, the 
medical department consists of a few dress- 
ings and drugs and possibly a separate room 
known as the first aid station. If such an 
arrangement is under the control of a com- 
petent surgeon, it may serve a useful purpose 
but all too often it is presided over by an un- 
trained, unskilled fellow employee, not even a 
trained nurse being employed. The statement 
that such a plan is a vicious practice cannot 
be controverted. Under such conditions 
attempts are frequently made by these un- 
skilled people to remove foreign bodies from 
the eye which are imbedded in the cornea, or 
another common procedure is the unsuc- 
cessful effort to remove a splinter of wood 
from beneath a finger nail. Corneal ulcers 
and infected fingers are the result, with the 
subsequent loss of an eye, a finger, or a hand. 
Trained nurses in charge of these so called 
dressing stations who are not controlled by 
a competent medical adviser are of question- 
able value. 

One of the worst influences that has grown 
up in the medical departments of industry 
and in the contacts with insurance companies 
in workmen’s compensation cases is the inter- 
ference by the personnel man at the plant and 
the claim agent in insurance. These men all 
too frequently dominate the situation and 
control any and all medical activities. Their 
motive is prompted by the narrow minded 
desire for immediate financial gain. 

This condition of affairs must be combated 
and changed if advancement is to be accom- 
plished. Until the late war, a similar condi- 
tion existed in fighting armies. The general 
staff officers were in supreme control of the 
welfare and disposition of the soldiers. The 
medical officer was relegated to the subordi- 
nate position of caring for the sick and 
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wounded, controlled, of course, by the gen- 
eral staff officer. The medical officer had no 
voice in the location of a camp or base area 
and often his comments or advice as to water 
and food supply went unheeded. The staff 
officer was interested, as he thought, only in 
the man at the front fit for duty. The sick 
and wounded were not his vital concern. 

Think back to the time of the occurrence 
of typhoid fever, dysentery, tetanus, and the 
scandal regarding the food supply that ex- 
isted during the Spanish American War. The 
Civil War, Boer War, and previous wars all 
had similar difficulties. All this was changed 
during the World War. It was recognized 
early in the conflict that victory would depend 
upon man power as measured in terms of 
numbers, morale, and health welfare. The 
wise leaders and administrators immediately 
conceived the plan of securing the best and 
most scientific medical and surgical talent 
that was available and of giving these men 
sufficient authority to direct and control the 
health welfare of the troops. The medical 
profession came into its own. 

What was the result? No typhoid, no 
dysentery, no tetanus, and the morale of 
whole armies raised by the knowledge that if 
injured, they would receive the most prompt, 
skillful, scientific, surgical care possible. 

You are all familiar with the excellent 
medical organization in our own army. The 
untiring efforts and administrative and execu- 
tive ability of General Gorgas and Dr. Frank- 
lin H. Martin, our own director general, 
were responsible for the securing of the loyal 
support of all branches of the country’s medi- 
cal activities. The Secretary of War, Newton 
D. Baker, had a sympathetic understanding 
of the requirements and gave his unqualified 
approval to the recommendations of these 
men. This is a matter of historic record. The 
benefits derived from such an organization, in 
the preservation of the health of the men in 
the army and in the skillful care given to them 
when wounded, cannot be overestimated. 

Can the circumstances and conditions in- 
volved in considering the effectiveness of an 
army of soldiers equipped for war be com- 
pared to those of the peace time army of 
industry? 
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Are the great captains of industry assuming 
the same attitude toward the medical profes- 
sion that was formerly assumed by the general 
staff officers toward the army medical corps? 

If these questions can be answered in the 
affirmative, and we believe they can, then it 
is our unqualified duty to elicit the support of 
every medical man in conceiving and execut- 
ing a remedial plan. Great industrialists are 
intelligent leaders who are amenable to logic 
and reason. It should not be difficult with 
the accurate and extensive statistics that are 
now available to convince these men of the 
financial advantages and profit that will 
accrue to their stockholders if the health wel- 
fare of their employees can be conserved and 
improved. 

It is conservatively estimated that 360,000,- 
ooo working days are lost to industry through 
disabilities due to sickness, or at a rate of 
$3.00 per day, over $1,000,000,000 (one billion 
dollars) are lost yearly from illness! 

Nearly all large industries are, at the pres- 
ent time, spending vast sums of money in 
what is known as their research departments 
and yet the results from the expenditures of 
these millions are frequently not immediately 
evident or tangible. Should it be difficult to 
convince the executives of industry of the 
large financial advantages of maintaining a 
research medical and surgical department to 
study methods and means for improving the 
health of their employees? It is our concep- 
tion that a united effort on the part of the 
medical profession in collecting data on this 
subject would result in securing the most con- 
vincing evidence with which to demonstrate 
that the establishment of a health research 
department in all large industries would result 
in an enormous economic saving to the em- 
ployer. The employee and society at large 
would most certainly profit. Consider one 
concrete condition, the so called ordinary 
cold. Try to imagine how much economic 
waste occurs from this prevalent infliction, 
resulting in labor turnover and in rearrange- 
ment and shifting that must occur within any 
given department when employees are absent 
or at work and not functioning efficiently. 
How many times this concrete example could 
be repeated by citing other health conditions. 
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It is recognized that only the social and 
economic aspects of medicine and surgery in 
industry have been presented. The assump- 
tion is that the fellows of the American Col- 
lege of Surgeons are well versed in the pro- 
fessional phase of this all important situation. 

Leaders in any human accomplishment are 
men of character, men with ambition, men 
with vision, men with courage, and men en- 
dowed with the untiring energy and persistent 
application to the work necessary in their 
efiorts to achieve their desired end. Such 
leaders constitute the selected membership in 
this organization. You, fellows of the Ameri- 
can College of Surgeons, are leaders of in- 
fluence in your respective communities. We 
appeal to you to go back home and exercise 
that leadership. Become representatives of 


the College in your daily contacts with indus- 
trialists large and small, and sell to them a far 
seeing program for the standardization and 
rationalization of better medicine and surgery 
in industry. 

Such a program proposes and comprises 
the following: 
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1. The education of the industrialists so 
that they will come to recognize the financial 
saving and gain that will be shown by in- 
creased profits and dividends if their human 
machinery can be made to function more effi- 
ciently because of better health and strength. 

2. To carry the thought to organized medi- 
cine that their self interests, both immediate 
and remote, will be conserved and enhanced 
with the establishment of proper medical and 
surgical departments in industry, controlled 
and regulated by the leaders in the medical 
profession so that their financial remuneration 
and ethical standards shall be maintained. 

3. The employee, whose welfare is the para- 
mount issue, needs no further education or 
convincing, for he understands that he will be 
the beneficiary. Organized labor is already 
committed to sucha plan. The American Col- 
lege of Surgeons pledges itself to the promo- 
tion of such a plan. 

May we say to each and every one of you 
that this is your opportunity and the respon- 
sibility for the success of such an undertaking 
is yours. 
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FRACTURES AND DISLOCATIONS IN THE REGION 


FRACTURES AND DISLOCATIONS OF ELBOW 


OF THE ELBOW! 


PHILIP D. WILSON, M.D., F.A.C.S., Boston 


From the Fracture Service, Massachusetts General Hospital 


RACTURES and dislocations in the 

region of the elbow are extremely com- 

mon, and on account of the toll of 
deformities and disabilities they have levied in 
the past have won a reputation for formidable- 
ness that is scarcely equalled. Although much 
has been written about these injuries, there 
still remain sufficient gaps in our knowledge 
to justify further study of them. It will be our 
purpose in this article to present a more or less 
comprehensive view of all the different lesions 
that are designated by the title “Fractures 
and Dislocations of the Elbow.” Many of the 
injuries are multiple, and it is only by includ- 
ing all in the study that an accurate picture 
can be presented of the whole. 

For the purpose of gathering material we 
have reviewed the records of 352 patients with 
439 fractures or dislocations of the elbow that 
have been treated by the staff of the fracture 
service of the Massachusetts General Hospital 
between the years 1924 and 1930, inclusively. 
Of these, 174 patients with 213 injuries about 
the elbow were treated as in patients, and 
have been carefully studied and followed. 
End-result clinical and X-ray examinations 
have been made at a period longer than 1 year 
after discharge from the hospital in 140 pa- 
tients with 176 elbow injuries, representing 82 
per cent of all the house cases. The other pa- 
tients were treated in the emergency ward and 
out patient department of the hospital. For 
the most part their injuries were of less severe 
type so that hospital admission was not con- 
sidered necessary. The records of these pa- 
tients are incomplete, and contain notes only 
of the diagnosis and treatment at the time of 
the first visit. These have been used chiefly for 
Statistical purposes in order to give as com- 
plete a picture as possible of the entire prob- 
lem. During the 7 year period covered by the 
study the total number of patients with frac- 
tures and dislocations treated in all depart- 
ments of the hospital was 4,066, and the total 
number of skeletal injuries was 4,536 so that 
the fractures and dislocations of the elbow 
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represented approximately 10 per cent of the 
entire group. 

A word of explanation is necessary in respect 
to the system of grading end-results that is 
employed at the Massachusetts General Hos- 
pital. The result is evaluated from three 
standpoints, A (anatomic), F (functional), and 
E (economic), and is expressed by numbers 
ranging from o to 4, the former representing 
the minimum and the latter the maximum. 
Considerable latitude is permitted by the 
numbers, 1 representing from o to 25 per cent, 
2 from 25 to 50 per cent, 3 from 50 to 75 per 
cent, and 4 from 75 to 100 per cent. ‘“Ana- 
tomic” refers to bony alignment, and is 
determined from the X-ray; “functional”’ 
takes into consideration the range of joint 
motion, muscular strength, and the presence 
or absence of pain; while “‘economic”’ refers to 
working and earning ability. For example, 
A; Fy Ey; means that the X-ray shows slight 
bony deformity, but that functionally the pa- 
tient is practically normal, and that he is able 
to do the same work and earn the same wage 
as before injury. A; F2 E; indicates less than 
25 per cent of normal alignment, less than half 
of the normal motion, and only about 75 per 
cent of the previous earning power. 

Types of injury. It is important to make an 
accurate diagnosis of the exact type of frac- 
ture or dislocation of the elbow as the methods 
of treatment are different, and each carries its 
own particular dangers. Many of the unsatis- 
factory results that are seen after injuries of 
the elbow are the result of failure to distinguish 
between the different types and the attempt 
to treat all without distinction by one common 
method. 

Epiphyses. The lower end of the humerus 
lacks a single common epiphysis similar to 
that at its upper end or to those at the ends 
of the radius, femur, and tibia. Instead, ossi- 
fication proceeds from several distinct epi- 
physeal centers which unite with the shaft at 
different age periods. Any of these epiphyses, 
such as the capitellum or medial epicondyle, 
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may become separated as a result of trauma 
during the period when it is vulnerable, but 
epiphyseal fracture of the entire lower end of 
the humerus almost never occurs, and no single 
instance of it was found in our series. <A 
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knowledge of the normal X-ray appearance of 
the epiphyses and of the age at which they 
unite is essential for the proper treatment of 
fractures (Fig. 1). 

Frequency of the various injuries. The rela- 
tive frequency of the different types of frac- 
tures and dislocations about the elbow is 
shown in Table I. The most common injuries 
in order of frequency were first, dislocations; 
second, supracondylar fractures; third, frac- 
tures of the head and neck of the radius; 
fourth, fractures of the olecranon process. 

Multiple injuries. Many of the skeletal in- 
juries about the elbow are multiple. This is 
particularly true of the dislocations which are 
frequently accompanied by fractures and oi 
the fractures of the olecranon, upper extremity 
of the radius, coronoid process, and medial 
epicondyle, which are often associated with 
other injuries either fractures or dislocations. 
The incidence of the complicating injuries in 
respect to the various fractures and disloca- 
tions of the elbow is shown in Table II. 

Nerve injuries. Injury of one of the main 
nerves of the arm complicated the fracture or 
dislocation in 9, or 5 per cent, of the 174 house 
patients. All of these injuries were of the na- 
ture either of contusions or stretching of the 
nerve, and spontaneous recovery occurred in 
every instance. The various lesions are shown 
in Table IIT. 

Age distribution. It may be seen from the 
graph (Fig. 2) that fractures and dislocations 
of the elbow occur with the greatest frequency 
among children; actually 101, or 58 per cent, 
of the house patients were under 15 years oi 
age. This fact should prove a stimulus to the 
surgeon because childhood is the most favor 
able age for recovery from skeletal injuries 
and on that account failure to avoid functiona! 
impairment seems doubly tragic. 


I. SUPRACONDYLAR FRACTURES OF THE 
HUMERUS 


The supracondylar fractures were numeri- 
cally the most frequent of the injuries in the 
region of the elbow, and constituted 19 per 
cent of our group of cases. The incidence was 
highest in childhood, and g2 per cent of th 
patients were under 15 years of age, and 84 
per cent below the age of 10. There seemed to 
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be an extraordinary resistance to this injury in 
adult life judging by the absence of any in- 
stance of it between the ages of 20 and 50 
years. It was re-encountered in the elderly 
group, and 4 of our patients were in the sixth 
decade (Fig. 3). 

The fracture is more accurately described as 
diacondylar than supracondylar, but since 
the latter term is better known, it will be re- 
tained. The fracture line passes transversely 


TABLE II.—COMPLICATING INJURIES OF 


ELBOW FRACTURES 
Multiple Fracture 
injuries of elbow elsewhere 
Cases Cases Per cent Cases 

Supracondylar.... 82 2 2.4 4 
Medial epicondyle. 36 I5 42 I 
Lateral epicondyle. . 7 2 28 - 
Condylar fracture. . 50 4 8 3 
Dislocation of elbow. . . 93 56 60 4 
Head and neck of radius 72 17 23 5 
OMOCTONOR ss kas ack cas 61 15 24 6 
Coronoid (E.W.)...... 15 12 80 I 
Capitellar epiphysis. ... II oe 9 ° 
Capitellum. .........- 3 2 66 I 
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All injuries of the elbow (174 house patients). 
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through the upper part of the condyles instead 
of above them, and in the lateral plane it slopes 
obliquely downward and forward. It is usually 
produced by a fall on the outstretched hand 
with backward and upward thrust on the fore- 
arm. The lower fragment is displaced back- 
ward, and the lower end of the upper fragment 


TABLE III.—-NERVE INJURIES 
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Nerve lesions lesions Total 
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Radial nerve 
Intercondylar fracture of humerus. . 
Supracondylar fracture of humerus (1 post- 
reduction).......... ~» 2 
Fracture head and neck of radius (post operative) 1 


Ulnar nerve 
Dislocations of elbow with fracture of medial 
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comes to lie anteriorly and medially in close 
relation to the brachial vessels. Occasionally 
it escapes through the skin producing an open 
or compound fracture. In the group of pa- 
tients (57) studied there were two with com- 
pound fractures, or an incidence of 314 per 
cent. 

The flexion type of supracondylar fracture, 
although rare (3 examples in 57 cases, or 5 per 
cent), needs to be distinguished from the 
common hyperextension type of fracture. It 
generally results from a fall on the flexed elbow 
and the deformity is reversed, the lower frag- 
ment being displaced forward instead of back- 
ward. Closed reduction is brought about by 
extension of the elbow instead of by flexion 
and, if correction is obtained, splints should be 
applied with the elbow in this position. The 
deformity is generally increased by the posi- 
tion of acute flexion. In the group of patients 
studied, there were 3 examples of this type of 
fracture. Two were adults and one a child. 
Open reduction was necessary in the two 
former, and closed reduction was satisfactory 
in the latter. 

In the common type of supracondylar frac- 
ture when the patient is seen within a few 
hours of the injury, reduction can generally be 
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accomplished by the manipulative method and 
the correction maintained by the position of 
acute flexion of the elbow. It needs to b« 
emphasized that the position of acute flexion 
is not a means of reducing the fracture but o! 
retaining alignment after reduction has bee 
accomplished. Reduction may be performed 
as follows: with the patient anesthetized and 
an assistant making countertraction on th« 
upper arm, traction should be exerted on th« 
forearm, the elbow being extended. The elbow 
should be drawn downward and rotary dis 
placement corrected. The lower fragment 
should then be pushed forward and the elbow 
slowly flexed. If the reduction is performed 
within a few hours of the injury before there i: 
any vascular interference from swelling, an: 
if the replacement is complete, it will b: 
possible to bring the elbow into a position © 
complete hyperflexion without obstructing th: 
radial pulse, and it should then be fixed in tha 
position either by the application of a snu 
bandage or by a molded posterior plaste 
splint. Retention by a circular strip of adh« 
sive plaster, in our opinion, is dangerous an 
likely to interfere with the circulation. 
Ischemia. The great menace of the supra 
condylar fractures is much more from vascula 
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Fig. 4. Fig. 


Fig. 4. Usual type of supracondylar fracture of humerus 
with posterior displacement of lower fragment and over- 
riding. 


interruption (ischemia and Volkmann’s con- 
traction) than from functional impairment 
due to faulty reduction of the fracture. 
Ischemia, that dreadful complication, often 
equivalent to total loss of the arm, is ever 
imminent, and this danger must always be 
kept in mind. While in most instances it is a 
consequence of the injury rather than of the 
treatment, and may develop in the complete 
absence of all constrictive dressings, there is 
little doubt that failure to recognize it when 
impending, and therefore to take all needful 
steps to prevent or check it, may make a 
great deal of difference in respect to the amount 
of function that may be saved. Examination 
should never be confined to the region of the 
fracture, but should include the entire ex- 
tremity and tests of the circulation, cutaneous 
sensibility, and motor power of the hand and 
wrist should always be made. 

Absence of the radial pulse, pallor and cold- 
ness of the hand, inability to flex or extend the 
fingers, and loss of cutaneous sensibility are 
the signs of fully developed ischemia, and, in 
our opinion, demand immediate operative in- 
tervention as will be described later. But it is 
equally necessary to recognize the signs of in- 
complete circulatory disturbance, and in that 
case to adopt a plan of treatment that will take 
into account both the needs of the fracture 
and those of the circulation as well. By these 
signs I refer to the presence of marked swelling 
about the elbow, cyanosis of the forearm and, 
above all, to interruption of the radial pulse 
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Fig. 5. Same case after reduction and fixation 
in acute flexion. 
Fig. 6. End-result one year after injury. 


when the elbow is brought into the 
position of acute flexion. The radial 
pulse must be the guide post not only during 
the reduction of the fracture but also through- 
out the immediate after-treatment and must 
always be carefully watched. Disappearance 
of the radial pulse while the elbow is being 
flexed following the reduction of the fracture 
is a sign either of incomplete reduction or of 
such great extravasation into the soft parts 
and infiltration of the tissues that the brachial 
artery becomes compressed as a result of the 
postural tension. In either case, it is an indica- 
tion for the return of the elbow to a position in 
which the radial pulsation can again be felt, 
and for the application of splints in that posi- 
tion to maintain the best alignment possible. 
When the circulatory balance is particularly 
bad, it may be the part of wisdom to abandon 
all attempts at reduction for the moment, and 
instead to concentrate on improving the cir- 
culation by such measures as elevation, appli- 
cation of radiant heat, and even operative 
intervention, if indicated. After a few days, 
when the swelling has subsided, a second 
attempt at closed reduction may be made, or 
open reduction may be performed. An alter- 
native method that has given successful results 
is the application of skeletal traction from an 
overhead frame by means of a Kirschner’s 
wire inserted in the olecranon process. This 
obtains reduction of the fracture, permits the 
elbow to assume the position of flexion from 
the unsupported weight of the forearm, and 


——— 


Fig. 7. A. Roentgenologic appearance of malunited 
supracondylar fracture of humerus three months after 
injury. Note: that union has taken place with the lower 
fragment lying postericrly and that the lower end of the 
proximal fragment projects anteriorly and appears to block 
flexion. B. Same elbow three years later showing correction 
of deformity by process of growth. 


at the same time secures elevation and relieves 
swelling. 

Frank, established ischemia requires im- 
mediate operative intervention. Let no one 
depend upon closed reduction of the fracture 
as a means of relieving pressure upon the 
vessels. Our own tragic experience with 2 pa- 
tients shows the futility of this method (see 
Table IV). On the other hand, gratifying 
results were obtained in 2 patients by incision 
along the inner side of the elbow, evacuation 
of the hematoma, and by exposure and freeing 
of the vessels. In one case the latter were 
found twisted about the upper fragment and 
the pulsation immediately returned upon 
freeing them. This experience was particularly 


TABLE IV.- 
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encouraging, and holds out hope that by 
immediate operation in the early stage Volk- 
mann’s ischemic contraction can be pre- 


vented either completely or partially. Ischz- 
mia developed in 5 of our 82 patients, or 6 per 
cent. Data concerning these patients is shown 
in Table IV. 

Vascular disturbance of greater or lesser 
degree was present in a large proportion of the 
patients studied, and in these the treatment of 
the fracture was made secondary to safe- 
guarding the circulation. In 22 of our 57 house 
patients more than one closed reduction was 
performed. This was usually due to the fact 
that the radial pulse was shut off by the posi- 
tion of acute flexion of the elbow, and that 
correction could not be maintained with the 
elbow in a less favorable position. Open re- 
duction was performed in 11 cases. Five of 
these operations were necessitated by failure 
of closed reduction, 1 was in a compound 
fracture where open reduction was combined 
with immediate débridement, and the 5 re- 
maining were in patients who were admitted 
late, that is, from 4 to 10 days after injury. 

The treatment after either closed or open 
reduction consisted of immobilization for a 
period of about 3 weeks followed by protection 
in a sling for 1 or 2 weeks longer. No effort 
was made to employ early massage and move- 
ment. End-result examinations were made in 


-FIVE CASES OR SIX 











PER CENT OF EIGHTY-TWO CASES 
Identifica- | | Time after | . bo oik , P _ 
“tion Age injury a Examination of hand Treatment Result 
CH. 4 3 hrs. No pre- | Pallor, nad loss of se ensation Immedis ste closed reduction. ‘Right angle Volkmann’ s contraction. 
252417) | vious treat- | and power. Absent pulse flexion; elevation; heat Aa Fe Ee 
ment 
R.H. 8 o hen. No pre- P allor, ions i of sensation ond Immediate closed reduction. ‘Right angle Volkm: unn’s contraction. 
(W.265957) | | vious treat- power. Absent pulse flexion; elevation; heat As Fe Es 
| ment 
W.H 5 6 i ays. Reduc-| Hz ad sw die, cyanotic and | Splint removed, elbow extended. E levation, | Volkmann's contraction. 
W.285639) tion per- | tender. Loss of sensation heat. Closed reduction 10 days after injury.| Neurolysis 3 mos. after 
| formed else- | and power. Absent pulse. Right angle flexion injury. End-result un- 
| whereand | Elbow swollen. Pressure known 
| elbow fixed sore 
in flexion | 
CR. 3 4 hrs Tw » F Hand swollen, cyanotic and | Splint removed. Elbow extended and ele- | Slight flex xion contraction of 
(W.293820) | attempts at tender. Diminished sensa- | vated. At end of 5 days, closed reduction. fingers. Cleared up with 
reduction | tion. Loss of extension of Pulse dis appeared. Incision over elbi ww,] physical therapy. AsFsls 
| made else- | fingers and wrist. Feeble ev acuation of blood clot. No reduction. 
where radial pulse. Elbow swe len n 140° extension 
M.T. » hrs. No pre- Hand p ale. Le mas of sens ation Imt nec di ate » operatio ym. _—* lial incision; low- | Pulse returned. No con- 
(E.278179) vious treat- and m¢ tc or Daa Absent er half did not bleed. Exposure and fr traction. Aq Fy Es 
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Fig. 8. Medial epicondyle fractures (36 cases). Age distribution by decades. 


45 of the 57 patients more than 1 year after 
discharge from the hospital, and the gradings 
are shown in Table V. The outstanding im- 
pression from their study is the excellence of 
the results. They were graded excellent or 
good, meaning practically normal function in 
37, or 82 per cent. There were 3 poor results, 
2 due to ischemia, and 1 due to gas bacillus 
infection developing in a patient with a com- 
pound fracture who had been treated elsewhere 
and in whom disarticulation of the shoulder 
had to be performed immediately upon admis- 
sion. Five results were graded as fair, meaning 
some alteration of alignment and moderate 
limitation of elbow function. Only 3 of these 
were attributed to our treatment, one being a 
case of ischemia, another a patient admitted 
only after a delay of 10 days in whom an open 
reduction was done, and the third the case 
of a patient with a compound fracture who re- 
fractured the elbow 7 months after the first 
injury. 

It remains to be added that a considerable 
number of good and even excellent results 
were obtained even in the absence of complete 
reduction. Several patients with old malunion 
and uncorrected complete posterior displace- 
ment of the lower fragment have been fol- 
lowed in the fracture clinic and in the end 
obtained useful elbows. Bony consolidation 
always took place, and, although in the 
beginning there was an ugly deformity which 
seemed to block flexion of the elbow, even this 


was eradicated in the course of time as growth 
from the lower epiphysis elongated the humer- 
us and pushed the elbow away from proximity 
to the point of injury. This should be remem- 
bered when dealing with fractures associated 
with vascular disturbance. Change in the 
carrying angle of the elbow was noted in some 
of the end-result examinations, but rarely 
exceeded 5 to 10 degrees, and seemed to be of 
little functional significance. It would seem 
that the alteration must be of a rather gross 
type if it is to constitute a handicap. The 
ability completely to extend the elbow was 


TABLE V.—-RESULTS IN SUPRACONDYLAR 
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Good | Fair , 
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E, | Fs Ea} Es | 


Total 
| 
Flexion type of fracture | | | 


Closed reduction | 


Open reduction 
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~ Closed reduction 

"Open reduction —_| 
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= Compound fractures | i ge 
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Fig. 9, left. Posterior dislocation of elbow with fracture of medial epicondyle fol- 


lowing reduction. 
space. This patient had ulnar palsy. 
Fig. 10. 


Same case as Fig. 9 showing end-result 13 months after injury. 


Note that the epicondylar fragment has been caught in the joint 


The epi- 


condylar fragment was removed, and the patient has recovered from the ulnar nerve 
lesion. There is a small area of calcification in the lateral portion of the joint capsule. 


recovered in almost all cases, restriction of 10 
to 15 degrees being found only in a few. 


II. FRACTURE OF EPICONDYLES 


Fracture of the medial epicondyle is com- 
mon, while fracture of the lateral epicondyle 
is rare. There were 36 patients with the 
former injury, or 8.2 per cent of the entire 
group, while there were only 7 instances of the 
latter injury (1.7 per cent) all insignificant and 
none requiring admission to the house. The 
difference in the frequency of the two injuries 
is accounted for by the difference in ossifica- 
tion of the two processes, the medial epicon- 
dyle having a large, separate center of ossifi- 
cation, while there is only a tiny center of 
ossification for the lateral epicondyle, which 
is well protected, and does not serve as an 
important point of attachment for muscles 
or ligaments. The epiphyseal center for the 
medial epicondyle appears at about the ninth 
year and unites from the fourteenth to the 
fifteenth year. 

Most of the fractures affecting the medial 
epicondyle are in reality epiphyseal separa- 
tions. This is shown by the age of the 
patients—of the 14 patients with this injury 
13 occurred between the ages of 10 and 17 
years (Fig. 8). 

The medial epicondyle is most commonly 
fractured in association with posterolateral 
dislocation of the elbow, being pulled away by 
the attachment of the strong internal lateral 


ligament. This association was found in 14 of 
the 36 examples of this injury, or 40 per cent. 
The injury may be complicated by other bony 
injuries due to the dislocation, such as fracture 
of the head or neck of the radius and of the 
coronoid process. In the cases of fracture un- 
complicated by dislocation, the injury is the 
result either of direct violence applied to the 
epicondyle or of an adduction strain of the 
elbow. 

The treatment of fractures of the medial 
epicondyle is chiefly the treatment of the 
associated injuries, that is reduction of the dis- 
location if present followed by fixation of the 
elbow in the position of acute flexion. Nothing 
can be accomplished in the way of direct 
closed reduction of the fracture, but the posi- 
tion of acute flexion secures relaxation of the 
flexor muscles of the forearm which are at- 
tached to the epicondyle, and thus tends to 
bring about replacement. 

No functional impairment need be antici- 
pated following fracture of the epicondyle 
unless there is an accompanying dislocation. 
When the two occur in association the prog- 
nosis is that of the dislocation. In our group 
of 14 house patients of which 11 had asso- 
ciated dislocations, end-result examinations 
were made in 11. The functional results were 
excellent in 10, although in 3 the epicondyle 
had united by fibrous union only. One result 
was poor, but this was due to the dislocation 
and not to the fracture. 
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TABLE VI.—DISLOCATION OF THE ELBOW WITH FRACTURE OF THE MEDIAL EPICONDYLE 
AND DISPLACEMENT INTO THE JOINT 


| 


Identifica- Reduction of dislocation | 


tion Age 


time after 
injury 


Ulnar palsy | 


| 
Treatment Result 





Length of | 
| 
| 


W.LI. 15 | Few hours 
(0.290721) | 


Immediate closed reduction | Complete 


Excision of fragment. Transplant of} As Fy Es 
ulnar nerve 





12 | 3 days 


16 


G.W.M. 


(W.310488) side physician 





K.L. Few hours Immediate closed reduction | No 
(0.298864) 


DAT. 
(E.283179) | 





4 | 
16 | 5 months ‘ nT . 
side physician. Had limited | 
elbow function | 


PZ. | 15 | 24 hours 
0.286236) | | 


| | side physician 


ILA. DISPLACEMENT OF THE MEDIAL EPICONDYLE 
INTO THE ELBOW JOINT WITH ULNAR PALSY 

There is one complication that must always 
be looked for in patients with dislocation of the 
elbow and fracture of the medial epicondyle. 
This is displacement of the epicondylar frag- 
ment into the elbow joint and imprisonment 
of it there when the dislocation is reduced. 
The ulnar nerve being attached to the epi- 
condyle is carried along with it into the joint 
and later becomes pinched between the articu- 
lar surfaces when reduction of the dislocation 
is effected with resulting ulnar palsy. Usually 
the first warning of the presence of this com- 
plication is the appearance after reduction of 
the characteristic signs of ulnar nerve injury. 
An X-ray examination should be made, how- 
ever, both before and after the reduction and 
in the first films the appearance of the epi- 
condylar fragment lying widely displaced and 
slightly to the outer side of the medial ridge 
of the trochlea should lead one to anticipate 
its occurrence while in the postreduction films 
the inter-articular position of the fragment is 
clearly shown (Figs. 9 and 10). 

The treatment of the condition necessitates 
immediate operation to remove or replace the 
fragment and to free the nerve. The longer 
the nerve is compressed the greater the time 
that will be required for its recovery. Occa- 
sionally ulnar palsy is absent, but even then 
the intra-articular fragment should be re- 
moved as it will interfere with elbow function. 
In our opinion it is preferable to excise rather 
than to replace the fragment as this elimi- 


| Dislocation reduced by out- | Complete 
Dislocation reduced by out- | Complete 


Dislocation reduced by out- | Complete 


| Excision of fragment. Transplant of As Fy E4 
ulnar nerve 





Immediate result good. 
End-result not known 


Immediate operative replacement 
| of fragment 


As F3 E 
Recovered nerve func 
tion but had limited 
flexion and extension of 
elbow 


Transplantation of ulnar nerve 
Nothing done to fragment 


is 
| 


Aa Fa Es 


Excision of fragment. Trans- 
plantation of ulnar nerve 


nates the problem of fracture healing and the 
patient may be treated asforan uncomplicated 
dislocation alone. If the fragment is removed, 
it is advisable to transplant the nerve to the 
front of the elbow for the sake of safety. 
Excision of the fragment causes no functional 
impairment. 

In our group of 14 patients with fracture of 
the medial epicondyle associated with disloca- 
tion of the elbow, the epicondylar fragment 
was caught in the joint after the reduction in 
5 instances. In 4 of the 5 cases there was com- 
plete ulnar palsy. The treatment and results 
are shown in Table VI. 

III. FRACTURES OF THE CONDYLES OF 
HUMERUS 


THE 


The group of the condylar fractures includes 
fractures of the medial and lateral condyles 
and the intercondylar or so-called T fractures. 
The fractures of the single condyles are 
usually oblique splits extending downward 
from the lateral or medial supracondylar ridge 
respectively into the trochlear or capitellar 

TABLE 


VII.—FRACTURE OF THE 


OF THE HUMERUS 


CONDYLES 


The group of condylar fractures comprised 50 cases 
divided as follows: 
E. W. cases 
11 
14 


House cases 
Internal condyle 
External condyle 
Intercondylar 
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II. 


Fig. 
and internal fixation. 
the hospital. 








A and B. 


Intercondylar fracture of lower end of humerus treated by open reduction 


X-rays shewing the deformity upon admission to 
C.and D. X-rays taken one year later showing end-result after open 


Result 





Ae F2 Ez A poor 
result 





AaF3E4 Slight 
limitation of ex- 
_ tension 











“ME ‘3E4 Slight 
limitation of ex- 
tension 


Immediate result 
good. No end- 
result 























- ss 
| Immediate result 
good. End-result 
| not obtained 


AaF3E4 


| AgFsE¢ 
| 





AsFiE4 





AsFsE2 Flexion 8« 
Extension 140°. 
An industrial 
compensation 
case 





AsFaEs 





Immediate result 


reduction. 
TABLE VIII.—FRACTURES OF THE CONDYLES OF THE HUMERUS (INTRA-ARTICULAR) 
Internal Condyle 
Identifica- ’ Period after . ee ee Displace- : 
cree Age injury Complications a Treatment 
H.B 10 | Few hours None + +- | Closed reduction unsuccessful. Open operation 
E. 308240) performed with excision of condyle 
H.M. 12 | Few hours None | Closed reduction with fixation at right angle 
E.266357) | | | flexion. Second closed reduction performed 
| | | later with fixation of elbow in acute flexion 
A.P. 34 Fe ew hours | None +-+-+-+- | Closed reduction unsuccessful. Open reduction 
(0.274878) | performed with fixation of fragment by a 
| steel screw 
C.H.A. | 58 | Few hours “Recent operation for +-+- Closed reduction performed with fixation of 
(0.278522) cataract elbow in acute flexion. Mobilization begun at 
end of 12 days 
J.A.M. | 68 | Few hours Diabetes. Fractures ++ | Reduction not considered necessary. Fixation 
E.300704) of patella and car- | Previous old| with sling only. Early massage and mobiliza- | 
pal scaphoid | fracture of | tion 
elbow | 
External Condyle 
A. 2 Few hours None | o- No reduction. Fixed in acute flexion 
(0.258092) 
S.M. 20 | Few hours None | -}- | No reduction. Fixed in acute flexion 
(0.288835) | | | | 
PK. | 38 | Few hours None ++ | Closed reduction unsuccessful. Open reduction | 
0.267455) performed, no internal fixation. Elbow fixed 
in acute flexion 
A.S 37 | Fi ew hours Fracture my toes et Closed reduction performed and elbow fixed in 
(0.310337) | acute flexion for 24 days. At the end of 6 
| months very little motion of elbow. Opera- 
| | tion: resection of lateral condyle 
| | 
emma — = = ; 
M.F. 18 Few hours Posterior dislocation 4 Closed reduction performed. Elbow fixed in 
(0.269552) of elbow acute flexion 
P.H 35 Fi ew y hours Wound over olecran- + Débridement of wound. Closed reduction per- 
(0.271284) on, not compound formed with fixation of elbow in acute flexion 











excellent. End 
result not ob- 
tained 
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TABLE IX.—FRACTURES OF THE CONDYLES OF THE HUMERUS (INTRA-ARTICULAR) 


Intercondylar (T) Fractures 








































































































Identifica- Period after — Displace- . 
ERR Age injury Complications aaant Treatment Result 
H.McW. 23 Few hours Fracture external ape bee Closed reduction, traction and suspension with | A2F3E3 About “4 
(0.258355) malleolus elbow in right angle flexion. Poor position limitation of 
motion 
G.McA. 12. | Few hours Primary injury of| -++-+-+ | Closed reduction unsuccessful. Operative re- | AeF2E4 
(E.279327) radial nerve. Later, duction with fixation of condyles by screw. 
recovered spontane- About % limitation of motion 
ously 
A.B. 30 «©| Few hours Old ununited fracture bf Closed reduction attempted on three different | Ao Fo 2E3 Fair mo 
(W.265817) of capitellum occasions without success. Later, open reduc- tion; but elbow 
tion performed with fair position but resulted is weak and un 
in ankylosis. Excision of elbow performed stable 
later 
E.J. 35 | Few hours Compound and badly fob Débridement_ performed with excision of the re F 3E, 4 Exce ellent 
(E.288923) soiled condyles. Fixation in traction and suspension motion but elbow 
with elbow at right angle is weaker than 
normal 
T.H. 70 | 1 year Ununited fracture }--+----+4 | Compound fracture treated by outside physi- | AoF2E: Patient 
(0.307720) cian with failure of union. On account of age, died 16 mos 
no operation advised. Brace fitted later 
G.D. 21 Few hours Old infantile paraly- Closed re« duction performed and elbc yw fixer Li in | AsFsE4 
(E.310221) sis affecting arm acute flexion 
L.Z. 14 | Few hours Fracture of head of +-- {- “Tres ated by traction and suspension with elbow | AsFiEs 
(E.284030) radius in different positions for 3 weeks ae 
L.R. 8 24 hours a pee of lower end 1 ¢ losed reduction. E Ibow fixed i in acute flex xion | AiFsEs 
(W.286775) of radius | 
L.D. 14 | Few hours None t--f- | Closed reduction unsuccessful. Open reduction | A2F3sE4 Moderate 
(W.276845) performed with fixation of condyles by screw | limitation of ex 
tension 
F.W. 40 Few hours None | } Cc “losed reduction. Elbow fixe RE in acute fle *xion q AaFaEa 
(E.268634) | 
E.P. 1o | 11 days Scarlet fever + Closed reduction performed twice, elb yw fixed | AskyE4 
(W.272431) in acute flexion 
P.G. 38 | Few hours Feebleminded. Post- Ope n reduction performed 4 days after injury. | AsFsE4 Slight 


(E.305427) operative infection 














portions of the articular surface of the humer- 
us. The intercondylar fractures are often of 
the T or Y type—that is, a transverse fracture 
through the shaft of the humerus at its junc- 
tion with the condyles combined with a ver- 
tical split down between the condyles. These 
are often accompanied by comminution of 
greater or lesser extent (Fig. 11). 

The condylar fractures are severe injuries 
and seriously menace the future function 
of the elbow joint. Extensive pathological 
‘changes are produced in the articular surfaces 
and joint capsule both as a result of the injury 
and of the reparative process. The displace- 
ment on the one hand may be of an extreme 
type with separation and rotation of the 
condyles and overriding of the shaft fragment, 
or on the other, may be almost completely 
absent. Between these extremes all degrees of 


Fixation with 2 plates and screws. Developed | limitation of ex 
sinus but no osteomyelitis. Healed after re- tension 
moval of plates | 


displacement may be found. Because of this 
variation the treatment of condylar fractures 
is always an individual problem and must be 
decided after consideration of the nature of 
the fracture, the extent of the displacement, 
and the age of the patient. 

Our group of condylar fractures comprised 
50 cases (11 per cent of the entire group) 
divided as shown in Table VII. The salient 
facts about the individual patients are shown 
in Tables VIII and IX. 

It will be noted that a little more than half 
of the patients (54 per cent) were treated in 
the Emergency Ward only. All of these were 
fractures with little or no deformity for whom 
house admission was not considered necessary. 
In view of the prevalent impression of the 
invariable severity of condylar fractures it is a 
matter of interest to have found among them 
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we House cases 
Cases with little deformity 


(E. W.) 





30-40 70-50 50-60 60-70 


Fig. 12. Fractures of the condyles of the humerus (50 cases). Age distribution by 


decades. 


such a high proportion of injuries that ap- 
peared to have but slight functional signifi- 
cance. Such injuries occurred chiefly in the 
first two decades of life while the fractures 
with deformity reached their peak in the age 
group between 30 and 40 years. 

End-result examinations were obtained in 
20 of the 23 house cases, and the gradings are 
shown in Table X. From an analysis of these 
cases the following conclusions seem justified: 

1. The method of closed reduction is of 
value in the condylar fractures with slight or 
moderate deformity, but is not effective in the 
comminuted fractures with severe deformity, 
especially those of the intercondylar type. 

2. In condylar fractures with severe de- 
formity the choice would appear to lie between 


TABLE X. 


open reduction preferably with internal fixa- 
tion of the major fragments by screws or plate, 
or treatment in suspension and traction with 
early mobilization of the elbow joint. The 
decision between these methods should take 
into consideration the patient’s age, occupa- 
tion, and general condition, and the facilities 
available for performing technically difficult 
and potentially dangerous operations upon 
the bones and joints. 

3. Following closed reduction of fractures 
of the medial condyle, retention of position is 
favored by the position of acute flexion which 
secures relaxation of the muscles attached to 
the condylar fragment; for the same reason in 
fractures of the lateral condyle the position of 
complete extension is the more favorable. 


-END-RESULTS (1 YEAR) AFTER CONDYLAR FRACTURES (INTRA-ARTICULARLY) 





Method of Treatment 


No pallaption: eetion only 

Old anunited ire ture; brace fitted 
Closed reduction and acute flexion 
Traction and suspensi " 

( )perative reduction 

No reduction, early motion 


Excision of condyles (early) 
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* Immediate results good. 
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Fig. 13, left. Fracture of capitellar epiphysis with small plaque of bone attached. 
There is moderate rotary displacement. The normal elbow is shown for comparison. 


Fig. 14. 


Same case as shown in Fig. 13 showing end-result two years after injury. 


The capitellar epiphysis was replaced by open operation and sutured. There was no 


arrest of growth. 


4. Following open reduction, early mobili- 
zation is to be urged, and this is facilitated 
by secure internal fixation of the fragments. 
Postoperative support is best provided by the 
application of traction and suspension appa- 
ratus. This protects the elbow and also per- 
mits mobilization. 

5. Skeletal traction by means of a wire 
(Kirschner) passed through the olecranon 
may prove of value in the treatment of com- 
minuted fractures of the condyles with de- 
formity, but was not used in any of these 
patients. It offers a means of securing con- 
tinuous extension in the axis of the humerus 
while at the same time permitting the elbow 
joint to be maintained in the position of right 
angle flexion. 

6. Excision of the condyles should not be 
performed, except immediately in certain 
badly soiled compound fractures as a step in 
the operation of débridement or late in case of 
complete ankylosis of the elbow. In the latter 
condition arthroplasty is preferable to exci- 
sion, and results in a more stable joint. 


IV. FRACTURES OF THE CAPITELLUM 


Two types of injury affecting the capitellum 
must be distinguished: first, those involving 
the epiphysis, which occur only in children 
below the age of 15, and second, those involv- 
ing the capitellar portion of the articular sur- 
face in adults. Both are serious injuries, but 
the epiphyseal fracture is the more common 
and therefore the more important of the two 
injuries. 


IVA. FRACTURE OF THE CAPITELLAR EPIPHYSIS 

Of the epiphyseal fractures one must dis- 
tinguish between those with incomplete and 
those with complete displacement. 

Incomplete displacement. Many fractures of 
the capitellar epiphysis are associated with 
such slight displacement that there is failure 
to recognize the nature of the injury even upon 
X-ray examination. The patient is dismissed 
with a diagnosis of sprain or contusion. Ade- 
quate protection of the elbow is not provided, 
and it is only later when continued irritation 
has resulted in persistent pain and stiffness 
that a correct diagnosis is made. 

In order to recognize pathological variations 
it is important to know the normal anatomic 
features. In the lateral roentgenogram the 
osseous center of the capitellar epiphysis pro- 
jects forward and downward from the humeral 
shaft and gives an appearance somewhat 
similar to that of a hockey stick with a short- 
ened head. The anterior surface of the epiph- 
ysis forms a continuous line with that of the 
humeral shaft except for the interruption in 
the shadow due to the cartilaginous plate. In 
the fractures with incomplete displacement 
the epiphysis is displaced somewhat poste- 
riorly, and there is a distinct jog in the line 
of the anterior surface. The roentgenogram 
must be made with the tube accurately cen- 
tered so as to produce a true lateral view or 
this slight displacement will not be recognized. 
The anteroposterior view fails to show any 
abnormality, the fracture line being invisible 
since it coincides with the cartilaginous disk. 
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Fig. 15. Capitellar epiphyses fractures (11 cases). Age distribution. 


Epiphyseal fracture should be suspected in 
any child who presents objective signs of in- 
jury to the elbow such as pain, swelling, ten- 
derness, and limitation of motion, yet whose 
roentgenograms at first glance fail to show any 
evidence of bony injury. The relations of the 
capitellar epiphysis to the humeral shaft 
should be scrutinized closely in such cases and 
a second X-ray examination should be made if 
any doubt exists as to one of the views being a 
true lateral one. Films should also be made of 
the uninjured elbow for purposes of compari- 
son with the normal. 

The injury is not of great importance when 
treated properly. It is unnecessary to correct 
the displacement, as a rule, as this is too slight 
to cause any functional disturbance. Excep- 
tions to this rule, however, must be recognized. 
Fixation of the elbow is, however, necessary, 
preferably in the position of acute flexion. 
This should be maintained for a period of 2 to 
3 weeks following which mobilization may be 
begun. 

Complete rotary displacement. Fracture of 
the capitellar epiphysis with complete rotary 
displacement is a distinct clinical entity which 
has not heretofore received adequate recogni- 
tion. The mechanism of the injury is appar- 
ently a medial or varus deviation of the fore- 
arm from indirect violence, throwing strain 
upon the lateral ligament of the elbow, which 
in turn pulls off the capitellar epiphysis, 
usually with a thin layer of bone attached to 
the cartilaginous plate. The epiphysis is dis- 
located outward and rotated upside down by 
the pull of the extensor muscles attached to 
its lateral surface (Figs. 13, 14). 

There is complete loss of contact between 
the fractured surfaces and failure of union is 
bound to result unless replacement is secured. 
This can be accomplished with certainty only 
by the open method and in our opinion no 


other form of treatment should be attempted. 
Open reduction is easy when performed early; 
the epiphysis can be fitted back into position 
and secured by one or two chromic gut sutures 
passed through the ligamentous attachments 
and periosteum. Following operation the el- 
bow should be splinted in the position of right 
angle flexion or partial extension to secure re- 
laxation of the extensor muscles of the fingers 
and wrist. 

Several children with ununited fracture of 
the capitellar epiphysis have been followed 
on the fracture service of the Massachusetts 
General Hospital, and the end-results of the 
same condition have also been seen in adults. 
There is increasing deformity of the lower end 
of the humerus over a period of years due to 
absence of growth from the capitellar epiphy- 
sis. The medial side of the humerus outgrows 
the lateral side, and there develops marked 
cubitus valgus deformity. This not infre- 
quently causes elongation or stretching of the 
ulnar nerve with late or delayed ulnar pals 
sometimes not coming on until 15 to 20 years 
after injury. The loose fragment displaces in 
and out of the elbow joint on movement, anc 
although a fair range of motion is retained, 
there is instability and loss of power. In pa 
tients with ununited fractures of the capitel 
lum who are seen within 3 to 4 years afte! 
injury improvement can be obtained by an 
operation designed to bring about union be 
tween the loose fragment and the shaft wit! 
the aid of a bone graft, and the benefits o' 
surgical treatment even at this stage shoul: 
be more generally recognized. 

In our group of elbow fractures there wer 
11 instances of epiphyseal fracture of th 
capitellum. The ages of the patients varie 
from 3 years to 13 years but the peak of th 
incidence was at the sixth year (Fig. 15 
The types of epiphyseal injury that we! 
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encountered together with the methods of 
treatment employed, and the end-results so 
far as they are known, are shown in Table 
XI. No instances of arrest of growth were 
encountered and this is due to the fact that 
the fracture line passes proximal to the epi- 
physeal plate instead of through it. 


IV B. FRACTURES OF THE CAPITELLUM (ADULTS) 


Fracture of the capitellum in the adult 
usually takes the form of a separation of a 
portion of the articular surface with forward 
and upward displacement of the loose frag- 
ment and the formation of a free body in the 
joint. Occasionally the fracture is of the com- 
pression type, the articular surface being 
driven upward and impacted into the under- 








TABLE XI.—EPIPHYSEAL FRACTURES OF THE CAPITELLUM 
ae P . Result _ 
Identifica- | Age | Age of Displace- ‘Teeatinent ing 
tion injury ment 
| al | Fl x| E} | 
Fractures with ae ph Seeegpennennet 
F.W. 11 | 6 wks. | Fracture healed. Slight ditiida. Active use advised 14] 3 | 4 | Good 
(W.294103) Baas 
W.B. Fresh | ° No attempt at reduction. Elbow bandaged in acute flexion \ | 4 | Excellent 
(EW) — wa 
R. W. | 13 | 24 hrs. | t- Only slight deformity. No reduction. Elbow fixed in acute flexion 3/414] E sedient 
(E.293059) | | | 
uate Fractures with otay Etepiacmmnent 
J.Z. II Fresh -}-- 4 +- | Closed obits atte wr but was unsuccessful. Open reduction was per- | 3 | 4] 4| Excellent 
(0.268888) formed and good position obtained | 
G.R. 7 days +-+-+-+ | Open reduction was performed with complete rep placement nt. E Ibo yw fixer i in | 4) 4|\ 4] Excellent 
(E.291828) acute flexion } 
R.W. 5 days +++ Closed reduction attempted but wes unsuccessful. Open n eal uction was per- | End-result not ob- 
(E.301774) formed with cor~plete replacement. Fixed in acute flexion tained. Immedi- 
ate result gooc 
M. | Fresh -+ ~ Ope: n n reduction ' was » performed with complete repli acement. Fixed in acute | End-result not ob- 
(0.286259) flexion tained Immedi- 
ate result excellent 
Tf BP. | 6 1 years "New -union Open operation v was pe nectornied: Ok 1 fractured surfaces were freshe ne d Be me }3|4 | 1 | Good 
(0.301478) of epiphy- graft was interposed between fragments to restore normal articular plane | 
sis Fragments fixed with 2 steel screws. Elbow fixed by posterior plaster | 
splint in right angle flexion | 
Complete Epiphyseal Fractures with Lateral Displacement but No Rotation 
5S. 5 | Fresh Closed reductions were performed twice with fixation of the elbow in ac ute 13!4!4] Excellent 
(E.262454) flexion but with little improvement. Patient « leveloped bronchitis, making : | | 
_operative or further schon Shad at reduc sacha unwise | | 
fm 8 19 days | Post-lat. “Atypice al lateral rotation of epiphysis. Ope n sete tion was performed with 14/4) 4] Excellent 
(0.270550) dislocation suture of fragment. Excellent position was obtained | 
of elbow 
B.P. 6 25 days | Fracture Considerable deformity. E piphysis was 5 disple iced outward but not rotated. | End-result not ob- 
(0.297389) already Open reduction was considered but rejected. Active use was advised | tainec 
united | 


lying bone. The fracture is apparently pro- 
duced by force transmitted upward through 
the radius, the head being driven against the 
articular surface of the capitellum. The frac- 
ture is frequently associated with other in- 
juries in the region of the elbow such as frac- 
ture of the head of the radius or dislocation 
of the ulna on the humerus. The treatment 
depends entirely upon consideration of the 
individual case. When a loose fragment has 
been separated, it may be necessary to remove 
this by open operation; in other types of 
fracture open reduction may be indicated. It 
is generally impossible to influence the de- 
formity by closed methods. 

There were 3 instances of this fracture in 
our group of 439 elbow injuries, the ages of 





20-30 


5-10 
Fig. 16. 
the patients being 42, 51, and 69 years, re- 
spectively. In one case the fracture was com- 
plicated by posterior dislocation of the elbow; 
this was reduced and the result at the end of 
1 year was graded A; F; Es. In the second 
case there was an accompanying fracture of 
the olecranon process. This was treated by 
operative suture with wire. The patient later 
died of coronary thrombosis. The third pa- 
tient was only admitted 4 months after injury 
at which time there was a bony ankylosis of 
the elbow. Arthroplasty was performed with 
the insertion of a free flap of fascia lata, and 
at the end of 1 year the result was graded 
A» F; E;. There was a nearly normal range of 
motion but some instability and loss of power. 


V. FRACTURES OF THE HEAD AND NECK 
OF THE RADIUS 
Fractures of the head and neck of the radius 
numbered 75 cases, or 17 per cent, of the en- 
tire group. After the supracondylar fractures 
of the humerus and the dislocations of the 


FRACTURE OF THE HEAD 
THE RADIUS 


TABLE XII. 
AND NECK OF 
List of Complicating Injuries of the Elbow—75 Patients 


Posteromedial dislocation of the elbow 
(with fracture of coronoid process-5) 8 
Fracture olecranon process : 
Fracture upper third of ulna into elbow 
joint err ; I 
Intercondylar fracture lower end of 
humerus I 
20 or 27 per cent 
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Upper end of radius fractures (75 cases). Age distribution by decades. 


elbow they constituted the third largest group 
of elbow injuries. The accompanying graph 
(Fig. 16) showing the age incidence of the frac 
ture indicates that it is more commonly an 
injury of adult life than of childhood, and thai 
the peak is reached in the age group betwee: 
20 and 40 years. 

The injury may be produced either by in 
direct violence, the force being transmitted 
along the shaft of the radius and driving th« 
head against the capitellum, or by direc! 
violence acting on the lateral aspect of the up 
per forearm or elbow. In a fairly high propor 
tion of the cases (27 per cent in our series) th: 
fracture occurs in association with some othe: 
injury of the elbow, particularly postero 
medial dislocation of the elbow or fracture 0! 
the olecranon process. This shows the vulner 
ability of the head to articular displacement 
of any kind. The list of complicating injurie 
is shown in Table XII. 

Several different types of fracture of th: 
radial head can be distinguished, and thei 
TABLE XIII.—FRACTURES OF THE HEAD AN! 

NECK OF THE RADIUS 
Types of Injury and Incidence in 30 Patients 


Epiphyseal fractures, upper end of radius........... 
Fissure fractures of radial head without displacement 
Fractures of radial head with displacement......... 
Fractures of radial neck with displacement......... 
Comminuted fractures involving both head and neck 


Total 
Compound fractures 
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differentiation is important from the view- 
point of treatment. The list of these together 
with their incidence in our group of 30 care- 
fully studied house patients is shown in 
Table XIII. 

The epiphyseal fractures numbered 3, or 10 
per cent, in our group of 30 house patients. 
Two of the patients were aged 8 years and one 
13 years. Below the age of 7 years the epi- 
physis is largely cartilaginous and able to 
resist injury, and it unites with the shaft at 
the age of 14 to 15 years so that the age period 
in which epiphyseal fracture may be produced 
is relatively short. The osseous center repre- 
sents only a thin disk of bone and corresponds 
to the radial head. When the epiphysis is 
fractured and displaced, it is quite likely to 
become isolated as a loose body in the joint, 
devoid of blood supply. This occurred in one 
of our 3 patients when no operation was per- 
formed to replace the epiphysis. In the 2 other 
patients open reduction was performed and 
consolidation in good position was obtained 
(Fig. 17). No method of internal fixation was 
employed, the fragment being retained in 
alignment by the position of acute flexion of 
the elbow. Obliteration of the epiphyseal 
cartilage occurred in both cases, but no ap- 
preciable shortening of the radius resulted 
since the amount of growth contributed by 
the upper epiphysis at this age is slight. Table 
XIV presents summaries of the records of the 
patients with epiphyseal fracture. 

Fractures of the head and neck of the 
radius, if associated with displacement, com- 
monly cause serious impairment of elbow joint 
function. Not only does the bony deformity 
limit or prevent rotation of the upper articular 
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Fig. 17. 
A. Roentgen appearance on admission — tilting of 


Epiphyseal fracture of the upper end of radius. 


the head. B. Following open reduction. Two months 


later showing union. 


element in the lesser sigmoid cavity of the ulna 
with loss of the ability to pronate and supinate 
the forearm, but there is frequently limitation 
of extension of the elbow as well. This is due 
to scar formation and thickening in the ante- 
rior capsular ligament, usually the result of 
the displacement of a fragment of bone in this 
direction. To prevent future disability it is 
necessary to correct the bony deformity, but 
the situation and nature of the fracture are 
such as to render it impossible except by open 
operation. This may take the form of open 
reduction, excision of the displaced fragments, 
or resection of the entire radial head. When 
the bony deformity is absent or slight, no im- 
pairment of function should follow, and the 
only treatment indicated is protective splint- 
ing for a period of 2 to 3 weeks with gentle 
daily mobilization. 























TABLE XIV.—EPIPHYSEAL FRACTURES UPPER END OF RADIUS 
va Result I year) 
Identifica- Age of . ee aed | Displace- | ae : 
en Age injury Complications ent | Treatment 
| A] F/I 
R.E. 13 2 days | Fracture of olecranon Marke a | Open reduction performe ed 5 - ays | 4} 4] 4] Epiphysis closed 
W.266360) without displacement +--+ after injury. No internal fixation. | } 
| | Elbow splinted i in acute tlexion 
N. K. 8 | 6 days Fracture of olecranon | Marked |E Ibow fixed in sling at right angle | 3/3 Supination lacks 15°; ex 
W.276613) without displacement. ++- flexion. Reduction not attempted tension lacks 20°. Loose 
Feebleminded | | body in jc int 
—e Pee ig iO rer ay ae _ Rigs Waa a 
L.P. 8 14 days Greenstick fracture of Mi whed | Open reduction performed. Frag- | 3} 2] 4] Only aboas 20° rotation d 
0.276718) ulna ment loosened and replaced. Held | forearm. Flexion and ex- 
Callus | in apposition by fixation of elbow in | tension normal 
present | position of acute flexion | | 
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TABLE XV.—-THE RESULTS OBTAINED IN FRAC- 
TURE OF THE HEAD AND NECK OF RADIUS 




















































































































Total | Good | Fair | Poor Rl 

No reduction or operation | 

performed 10 3 2 2 3 
Open reduction and replace- eae pies 

ment—Early 5 I | I 3 

Late I ; | I 

Excision of fragments—Early ed 2 | I I 
ion a I | I | ae 
Excision of head—Early |g | 4 | I ° 
_ Late | 4 | cis 2 

rtd ti (<i‘(CwéstC OCLC | CC 6 








In our group of 30 house patients with frac- 
ture of the head and neck of the radius, 
operative treatment was employed in 20. The 
end-results in these cases are shown in Table 
XV. In grading these results the term “‘good”’ 
was used to designate 75 per cent or better 
restoration of pronation and supination and of 
flexion and extension. 

Following the study of these cases and an 
analysis of the end-results, it seemed fair to 
draw the following conclusions in respect of 
treatment: 

1. Open reduction ought not to be at- 
tempted except in the case of epiphyseal 
fractures and occasionally in fractures of the 
radial neck. 

2. Excision of loose bone fragments should 
be performed only in the case of fractures 
involving the radial head when there is a 
single fragment and when at least two-thirds 
of the circumference of the head remains in- 
tact, including the inner half that articulates 
with the ulna. 

3. In all comminuted and displaced frac- 
tures of the head and neck, resection of the 
head should be advised. 

4. Better results are obtained when resec- 
tion is performed early (within the first 2 
weeks) rather than late. 

5. A common complication is ossifying 
haematoma or myositis, particularly in frac- 
tures associated with dislocation of the elbow. 
This may follow resection of the radial head, 
but is not necessarily the result of operation. 

6. To guard against this complication at the 
time of operation it is necessary to obtain 





careful hemostasis and to avoid leaving be- 
hind any loose bone fragments. (This is a 
common error.) 

7. Following the excision of a single frag- 
ment or the resection of the radial head, the 
elbow should be splinted in the position of 
right angle flexion for the period of 1 week, 
following which mobilization should be begun. 

8. Fracture of the head or neck of the radius 
is a serious injury and while the prognosis is 
good for the recovery of an useful elbow rarely 
is it a normal elbow. On the whole the results 
in this group of injuries were less good than in 
any other type of fracture or dislocation of the 
elbow. 


VI. FRACTURES OF THE OLECRANON 


Fractures of the olecranon constituted the 
fourth largest group of the injuries of the 
elbow, and numbered 61 or 14 per cent of the 
entire group. Of these, 33 were treated in the 
hospital as in patients, while 28 were treated 
as out patients. For the most part, these 
latter represented incomplete fractures or 
fractures without displacement. They have 
been used chiefly for statistical purposes. End- 
result notes (1 year or more after discharge) 
are available on 25 of the 33 house patients, 
or in 75 per cent. 

The age distribution of the fracture as 
shown by the accompanying graph (Fig. 18) is 
fairly even throughout the various decades, 
but with the peak in the first three. 

The injury may be produced by a fall on the 
outstretched hand, the elbow being in a posi- 
tion of semi-extension, or in rare instances, by 
direct violence, as from a fall on the flexed 
elbow or a direct blow. The former is the 
common mechanism, the olecranon giving way 
and fracturing as a result of the forcible flexion 
of the elbow against the resistance of the 
triceps muscle. In this type of injury the frac- 
ture is generally transverse, but there may be 
one or two small fragments in addition to the 
main ones. The olecranon fragment is gen- 
erally retracted and separated from the rest 
of the ulna by the pull of the triceps, especially 
when the elbow is flexed. Separation of the 
fragments depends, however, upon the extent 
of laceration of the lateral aponeuroses of the 
triceps tendon which blend with the fascia oi! 
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the forearm and provide a second point of 
insertion for the triceps muscle. When these 
are intact, they limit or prevent displacement. 
Direct violence tends to produce a com- 
minuted type of fracture, and the rarity of 
this mechanism is shown by the fact that only 
one example of this was found in 33 fractures. 
Separation of the fragments sufficient to ne- 
cessitate operative repair was present in 24 
cases; it was slight in 3, and absent in 4. 
Complicating bony injuries were present in 
14, or 42 per cent of the cases, and of these 9, 
or 27 per cent, represented other injuries in 
the region of the elbow. Fractures of the head 
or neck of the radius were most common and 
occurred in 6 or 18 per cent of the patients. 
The treatment of olecranon fractures de- 
pends chiefly upon the amount of displace- 
ment that is present. Fractures without 
separation may be splinted with the elbow in 
the right angle position for a period of about 3 
weeks, but the splints may be removed every 
day for physical therapy and mobilizing 
exercises. When the separation is slight, good 
contact between the fragments can usually be 
brought about by complete extension of the 
elbow. The reduction should be verified by 
X-ray examination, and when the position is 
shown to be satisfactory, the elbow should be 
immobilized in this position. Mobilizing exer- 
cises should not be started until the end of 3 
weeks. When gross separation of the frag- 
ments is present, we believe that open reduc- 
tion and suture is the best method of treat- 
ment. It has the advantages of securing close 
approximation of the fragments, of removing 
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Fig. 18. Olecranon fractures (61 cases). Age distribution by decades. 


interposing tendinous fibers which interfere 
with bony consolidation, and of securing bony, 
instead of fibrous; union. Operative repair, 
when properly carried out, shortens the period 
of convalescence and obviates the necessity of 
prolonged fixation of the elbow. It should be 
remembered, however, that it exposes the 
patient to the risk of infection, and that this 
hazard can be overcome only by skilful sur- 
gery and meticulous technique. 

We believe that operative repair should 
bring about such close and firm fixation of the 
fragments that there should be no need for 
external splinting, or at the most, for splinting 
of short duration only. Prolonged postopera- 
tive fixation with the elbow in extension 
always results in slow recovery of function and 
should be avoided. Kangaroo tendon and 
chromic catgut are inadequate as suture mate- 
rials and do not provide the secure fixation of 
the fragments necessary for early mobiliza- 
tion. We have seen several instances of 
secondary displacement following operation 
when these materials have been used. Metal- 
lic wire, steel screws, or flanged nails may be 
used successfully for this purpose, but for a 
number of years we have been partisan of the 
use of living fascia lata suture—a method that 
has been developed and used extensively by 
the surgeons of the fracture service of the 
Massachusetts General Hospital for the treat- 
ment both of fractures of the olecranon and of 
the patella. A fascial strip one-half to three- 
quarters of an inch in width is passed through 
holes one-quarter of an inch in diameter 
drilled in both fragments, the ends are tied, 
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TABLE XVI.—RESULTS OF TREATMENT OF 
OLECRANON FRACTURES 
Thirty-three House Cases 


Unknown 
























































































































































ae sail % ne but good 
Total | ‘Tent | Good | Fair | Poor |" a+ gis. 
charge 
No. cases treated with-| 
out operation |} 10 3 on ee 5 
No. cases in which oper- 
ative repair was done} 23 16 I 3 3 
Total 33 I | | I 3 8 
| = == ——_—_——{ === 
Materials used for in- | 
ternal fixation 
Wire | 2 | | | | 
Beef bone screw i: I | | | 
Steel nail i: x I | | | 
Chromic catgut suture | 4 3 | | I 
Kangaroo tendon suture| I | | I 
Fascial suture (drill 
oles 10 8 I I 
Fascial transplant over ankyl- 
surface I osis I 
I 
Ccmplicated case of non| 
union } 1. I 
Total | 23 16 I 3 3 
Compound | 3 I 














and the knot made secure by transfixion with 
interrupted sutures of fine silk. Such fascial 
sutures live, and do not constitute foreign 
bodies. On account of their great tensile 
strength, they secure firm fixation, and the 
elbow may be flexed to the right angle without 
danger of separating the fragments. No splint- 
ing is required beyond the use of large, soft 
dressings. Active motion may be begun at the 
end of 1 week, and the function is quickly re- 
gained. A second method of fascial reinforce- 
ment that was tried consisted in suturing the 
fragments with kangaroo tendon and then 
laying a free flap of fascia lata over the frac- 
ture line on the posterior surface and suturing 
it to the triceps tendon and adjacent soft 
tissues. This method seemed less good than 
the other. 

The results 1 year or more after injury ob- 
tained by the various types of treatment in 
our group of 33 patients are shown in Table 
XVI. It is gratifying to note that in 21 of the 
25 patients (84 per cent), these were graded as 
excellent or good. Of the 10 patients treated 
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without operation, 4 had fractures without 
displacement, and the elbow was fixed only 
by a sling; in 3 the separation was slight, and 
the arm was splinted with the elbow in exten- 
sion; in 2 the elbow was suspended in right 
angle flexion from an overhead frame. Of the 
latter 2 patients one had a comminuted frac- 
ture without separation, and the other an 
uninfected, compound fracture without much 
displacement. One other patient with an 
accompanying fracture of the head of the 
radius was admitted to the hospital 4 months 
after injury. The head of the radius was 
excised, but the fractured olecranon had healed 
and did not require treatment. 

Open reduction was performed in 23 pa- 
tients, but 3 operations were required in 1 
case so that there was a total of 25 operations. 
There were 2 postoperative infections, one 
severe and resulting in ankylosis, the other 
minor and leading to no functional impair- 
ment. The three poor results were caused; 
first, by postoperative sepsis leading to ankylo- 
sis; second, by a complicating fracture of the 
head of the radius, the functional impairment 
here probably being accounted for by this 
rather than by the fracture of the olecranon; 
and third, by a failure to secure good approx- 
imation of the fragments by fascial suture. 
The latter patient was discharged with what 
was considered satisfactory although not per- 
fect reduction of his fracture. He drifted into 
other hands, and 5 months later underwent a 
second operation on the elbow. When exam- 
ined at the end of 1 year, it was found that 
the olecranon had been removed, there was a 
complete ulnar nerve palsy, and the patient 
had considerable functional impairment of the 
elbow. It is fair to question whether this 
patient would not have had a better result if 
he had been left alone. One patient with an 
ununited fracture of the olecranon of 3 
months’ duration required three operations. 
At the first the fragments were freshened and 
sutured with kangaroo tendon, but the post- 
operative X-rays showed the fragments had 
re-separated. A second operation was per- 
formed ro days later, and the fragments were 
fixed with wire. Consolidation was obtained 
with good function, but 5 months later re- 
fracture occurred as a result of a fall. A third 
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Fig. 19. Anterior dislocation of head of radius associated with fracture of shaft of 
ulna. A. and B. The deformity at the time of admission. C. and D. Appearance 
following open reduction of the head of the radius. 


operation was performed, and the fragments 
were sutured with wire and fascia lata. The 
result at the end of 1 year was graded A; Fs Es. 
There were no other instances of refracture. 
There were 3 compound fractures, and in 2 
immediate débridement was performed with 
suture of the lateral expansions of the triceps. 
Both of these wounds remained clean, and the 
reduction of the fracture was satisfactory, but 
the end-results are unknown. The third pa- 
tient was admitted 5 days after injury, and 
the wound, a pin point opening, remained 
clean. 

It may be said in conclusion that: 

1. The results of fracture of the olecranon 
process are in general excellent. 

2. The fracture is complicated in about 25 
per cent of the cases by other injuries of the 
elbow, and of these the most frequent are 
fractures of the head or neck of the radius. 
Such complicating injuries, when present, 
modify considerably the prognosis of fracture 
of the olecranon. 

3. Fractures with little or no displacement 
may be treated with the elbow splinted in ex- 
tension or supported in a sling at right angle 
flexion. They may be treated by early mas- 
sage and mobilization. 

4. Fractures with separation should be sub- 
jected if possible to operative repair with firm 
tixation of the fragments by wire, screw, or 
fascial suture. Internal fixation should be 





secure enough to obviate the necessity of ex- 
ternal splinting and to permit active mobiliza 
tion at the end of one week. 


VII. FRACTURE OF THE CORONOID PROCESS 


In the group of 174 house patients with 
elbow injuries there were 7 instances of frac- 
ture of the coronoid process of the ulna. All 
of the patients were adult, 2 being in the third 
decade, 1 in the fourth, and 4 in the sixth. 
Six of the 7 fractures occurred as complica- 
tions of dislocation of the elbow, and of these 
4 were also associated with fracture of the 
head or neck of the radius, and 2 with frac- 
ture of the medial epicondyle. In the seventh 
patient the fracture of the coronoid compli- 
cated a fracture of the olecranon process. 

The fracture is apparently caused by poste- 
rior displacement of the ulna upon the humeral 
condyles, the projecting tip of the process 
being knocked off. The small fragment may 
be retracted upward by the pull of the bra- 
chialis anticus muscle, but in our group of 
patients the amount of separation was never 
great. Healing may take place by fibrous in- 
stead of bony consolidation, but this of itself 
ought not to result in any functional impair- 
ment. The particular menace of fracture of 
the coronoid, however, lies in the danger of 
ossification of the hematoma that develops in 
the region of the fracture and of the anterior 
capsule. This complication occurred in one of 
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Fig. 20. Dislocations of the elbow (93 cases). Age dis- 
tribution by decades. 


our patients following an operation for an 
old unreduced dislocation of the elbow. An 
ossifying hematoma developed and resulted 
in complete bony ankylosis. We are inclined 
to feel that this resulted from the operation 
rather than from the accompanying fracture 
of the coronoid process. In general, fracture 
of the coronoid rarely needs to be considered 
from the standpoint of treatment, and all 
attention may be focused on the treatment of 
the accompanying dislocation or fractures. 

Of the 7 patients 3 were treated by reduc- 
tion of the dislocation and fixation in acute or 
right angle flexion; 2 with fractures of the 
head and neck of the radius underwent opera- 
tion for excision of the head of the latter bone. 
In one of these cases the tip of the coronoid 
was also excised, and this patient obtained a 
good result. One patient with an accompany- 
ing fracture of the olecranon process was 
treated by operative suture of the ulnar frag- 
ments. The results at the end of 5 year were 
graded as excellent in 3, good in 1, poor in 2, 
and unknown in rt. Both of the poor results 
were to be attributed to the accompanying 
fractures or dislocation rather than to the 
fracture of the coronoid process. 


VIII. DISLOCATION OF THE UPPER END OF 


THE RADIUS 


In the group of 439 elbow injuries there were 
only 3 instances of isolated dislocation of the 





E.269902) fracture of olecranon 
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radial head, and in all of these the displace- 
ment was in the anterior direction. In all 3 
patients there was an accompanying fracture 
of the shaft of the ulna, and in 1 there was a 
fracture of the olecranon as well. The fracture 
of the ulna was compound in one instance. 
The ages of the patients were 8, 17, and 28 
years, respectively. The trauma was a blow 
or fall on the extensor surface of the forearm. 
The radial head is retained in its articulat- 
ing position with the lesser sigmoid cavity of 
the ulna by the orbicular ligament, and as 
long as the ulna remains intact the interosse- 
ous membrane also constitutes a strong retain- 
ing ligament. For these reasons anterior dis- 
location is almost invariably accompanied by 
a fracture of the shaft of the ulna, either in the 
upper or middle thirds. This association is so 
definite that whenever a displaced fracture of 
the ulnar shaft is seen without accompanying 
fracture of the radius, an X-ray examination 
should be made of the elbow and a dislocation 
of the upper end of the radius looked for. 
Treatment of the dislocation should take 
into consideration that either the orbicular 
ligament has been ruptured, in which case 
operative repair is indicated, or that the head 
has escaped from under the ligament, in which 
case replacement can be accomplished only by 
operative exposure. Furthermore, the relation 
of the dislocation to the fracture of the ulnar 
shaft must be borne in mind, and reduction of 
the ulnar deformity must be accomplished 
simultaneously with that of the dislocation. 
Open reduction of the dislocation should be 
performed through an anterior incision after 
preliminary exposure and isolation of the 
radial nerve. After replacement of the dis- 
located bone, the orbicular ligament should 
be sutured, and the fracture of the ulna re- 
duced by open operation and plating if neces- 


TABLE XVIIL—ANTERIOR DISLOCATION OF RADIAL HEAD 


‘ l é ge ot : ° . os 
identifica Age Ag | Complications Treatment Result 
tion | injury 
J.H.C. | 8 7 days Fracture of shaft of ulna. | Open reduction and suture of orbicular ligament | As Fy Es 
0.276537) Temporary postoperative Perfect 
radial nerve palsy | 
E.R. 8 Fresh Compound comminuted | Immediate débridement of compound wound, simultaneous open | As F3 Es 
E.30046 fracture upper third of reduction of head of radius | Incomplete 
shaft of ulna into joint reduction. 
17 Fresh Fracture of shaft of ulna, Open reduction of fracture of olecranon with open replacement | Aa Fa Es 


of radial head 
















































WILSON: 


sary. The best position for retention is with 
the elbow in acute flexion and with the fore- 
arm supinated in order to relax the pull of the 
biceps muscle. Mobilization of the radius in 
pronation and supination may be started at 
the end of 7 to 10 days, but the fracture of the 
ulna requires protection for from 3 to 4 weeks. 

It has been claimed that reduction of the 
radial head is unnecessary for good function, 
but this is not borne out by our own observa- 
tions. Instability of the head of the radius 
results and may be painful, but in any case is 
associated with weakness that makes heavy 
work impossible. 

The histories of our 3 patients together with 
the end-results are shown in Table XVII. 


IX, DISLOCATION OF BOTH 


ELBOW 


BONES AT THE 

During the 7 year period under study our 
records showed 93 patients with dislocations 
of the elbow. They constituted the largest 
class of all the elbow injuries, exceeding even 
the supracondylar fractures, and represented 
20 per cent of the entire group. The age 
distribution is shown in Figure 20. The peak of 
the incidence is found in the first two decades, 
and 59 per cent of all the dislocations occurred 
in this period. There is a marked drop in the 
incidence in the later decades. 

Complicating fractures in the region of the 
elbow were very common, and were found in 
53 patients, or 59 per cent. The list of injuries 
associated with elbow dislocations in the 30 
carefully studied house patients is shown in 
Table XVIII. From a study of these multiple 
injuries, it appears that complicating fractures 
are rare with dislocations in the first decade 
when the ends of the bones are largely cartil- 
aginous. In the second decade they are com- 
mon due chiefly to the vulnerability of the 
epiphysis for the medial epicondyle during 
this period. They are rare again in the third 
decade, but after that dislocation is commonly 
accompanied by a fracture of one of the bony 
elements—the upper end of the radius, the 
coronoid process, external condyle, or capitel- 
lum. 

Dislocation of both bones at the elbow may 
take place in the posterior, medial, lateral, or 
anterior directions, that is, the ulna carrying 


FRACTURES AND DISLOCATIONS OF 


ELBOW 


TABLE XVIII.—-TABLE OF 
PLICATING 


FRACTURES COM- 
DISLOCATION OF THE ELBOW 
Thirty Patients Treated in House 
Cases Per cent 
Fractures of elbow in order of frequency 


Medial epicondyle..... 13 43 
Head or neck of radius 7 23 
Coronoid process. -......... 5 16 
External condyle of humerus 2 6 
CAPM... 5 ai ois cece nic sie I 3 


Fractures as found in combination with other injuries: 
Fracture of medial epicondyle alone. . . 11 


Fracture of head or neck of radius alone ; 2 
Fracture of head or neck of radius and of coronoid 
PHOCESS..... 5 3s 5 2 
Fracture of head of radius, coronoid process, and 
medial epicondyle. I 
Fracture of coronoid process alone I 


Fracture of coronoid process and medial epicondyle 1 

Fracture of head of radius, external condyle of 
humerus and surgical neck of humerus 

Fracture of external condyle of humerus 

Fracture of capitellum 

Fracture of surgical neck of humerus 

Fracture of both bones of the forearm 

Epiphyseal fracture lower end of radius 


with it the radius may displace from the 
humerus in any of these directions. We believe 
it is preferable and more in accord with usage 
in dislocations elsewhere to describe the dis- 
location in this manner rather than to observe 
the traditional method which treats the ulna 
as the fixed point and designates the type of 
dislocation according to the direction of the 
displacement of the humerus. In the group of 
30 house patients with dislocations, the dis- 
placement was found to be posterolateral in 
10, directly posterior in 11, posteromedial in 
5, lateral in 3, and undetermined in 1. Thus 
posterior displacement of one or another type 
was present in 26 of the 30 patients. There 
were no instances of anterior dislocation, and 
this type usually associated with fracture of 
the olecranon is known to be very rare. In 
respect to the mechanism of the injury it was 
impossible to determine the number in which 
the dislocation was caused by direct violence 
from a blow or fall on the elbow or in which it 
resulted from a fall on the outstretched hand. 
The latter mechanism appeared more common. 

From the standpoint of treatment the first 
and most important requirement is to make an 
exact diagnosis of the nature of the injury. 
This ought to be fairly obvious from local 
examination, but an X-ray examination should 











Fig. 21. Posterior dislocation of the elbow associated 
with fracture of the head of the radius. A. Appearance of 
deformity at time of admission. B. Following reduction of 
the dislocation. The radial head is still displaced. C. Fol- 
lowing excision of the head of the radius. 


always be made to confirm it, and to reveal 
any accompanying fracture that may be 
present. In spite of this long established rule 
there were included in the group 6 patients 
with late, unreduced dislocations varying from 
28 days to 5 months after injury in which a 
correct diagnosis had never been made. 
Dislocation of the elbow, whether or not 
complicated by fracture, requires immediate 
reduction. Closed reduction becomes increas- 
ingly difficult with the lapse of time, and the 
earlier it is performed, the easier it is to ac- 
complish, and the less the danger of damaging 
any of the joint structures. The patient should 
be anesthetized in order to obtain complete 
muscular relaxation and to permit of reduc- 
tion without the use of excessive force. The 
elbow should be hyperextended to unlock the 
coronoid process from the olecranon fossa, and 
while an assistant exerts gentle traction on 
the wrist, the operator should apply both 
thumbs to the olecranon and press the olec- 
ranon forward. When the ulna lies in a medial 
or lateral relation to the humerus it should 
first be pressed into a directly posterior rela- 
tionship and then reduced. When reduction 
is accomplished, the elbow should be flexed 
to make the reduction secure, and fixed either 
in acute or right angle flexion depending 
upon the amount of swelling and circulatory 
impairment. We commonly make use of a 
posterior molded plaster splint for this pur- 
pose. Post reduction roentgenograms should 
be made immediately to make sure that com- 
plete reduction has been accomplished, and 
that the relations are normal in both planes. 
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TABLE XIX.—RESULTS OF TREAMENT OF 
DISLOCATIONS OF THE ELBOW 


Poor Un- 





lant Good Fair 
AaFa Ex As Fs Ec | Aa F2 Es| A2 Fz: Ez} known 
Fresh dislocations 
treated by closed 
reduction 13 5 rt 5 





Old unreduced disloca- 
tions treated by open 
reduction 233 14 3 




















1Developed ossifying hematoma with large mass of bone lying anterior 
to head of radius. 

*Unreduced dislocation 19 days old complicated by fracture of capitel- 
lum treated by open reduction. 

3Unreduced dislocation, 90 days old, complicated by fracture of 
capitellum treated by open reduction. 

4Unreduced dislocation, 63 days old, treated by open reduction. 

5Unreduced dislocation, 56 days old, treated by open reduction. 

6Unreduced dislocation, 30 days old, incompletely reduced by closed 
manipulation. 

7Unreduced dislocation, 56 days old, complicated by fracture of 
coronoid process, treated by open reduction. Developed ossifying 
hematoma with ankylosis. 


In case of fracture of the medial epicondyle 
one should make sure that the fragment has 
not become caught in the joint (see ‘Fracture 
of Medial Epicondyle”) and that there is no 
evidence of ulnar palsy. 

In uncomplicated dislocations the elbow 
should be immobilized for a period of from 7 
to 10 days at which time massage and mobiliz- 
ation may be started, the elbow being sup- 
ported at right angles by a sling. If there is a 
complicating fracture it may be necessary to 
prolong the period of fixation, but it is rarely 
necessary to make it longer than 2 weeks. 
Fractures of the radial head or neck with dis- 
placement when present as complicating in- 
juries should be subjected to operation with 
excision of the head of the radius at the end 
of 6 to 8 days. 

The special menace of dislocation is calcify- 
ing hematoma which usuaily develops in front 
of the anterior capsule of the joint. When this 
process has started, very little can be done to 
check it, but there can be but little doubt that 
repeated manipulation of the elbow may be a 
causative or aggravating factor. Forcible 
passive movements to increase extension of 
the elbow are particularly dangerous and 
should be avoided. Whenever there is slow 
return of function and the motion is painful 
and guarded, the possibility of the develop- 
ment of this complication should be borne in 
mind, and an X-ray examination made. If 
beginning cloudiness in the soft parts anterior 
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to the elbow is demonstrated, then the elbow 
should be put at complete rest. Operative re- 
moval of the calcified mass should never be 
undertaken until after the lapse of 1 year, at 
which time the ossifying process will have 
reached a stage of quiescence, and there will 
be less chance of recurrence. In 3 of our 30 
house patients, ossifying haematoma devel- 
oped. It caused restriction of motion and 
limitation of working ability in 2 and resulted 
in complete ankylosis in the third. Small 
areas of calcification in the anterior capsule 
were noted in 4 other patients, and may have 
been responsible for slight limitation of ex- 
tension of the elbow. 

Of the 30 house patients 24 were fresh dis- 
locations and were admitted from a few hours 
to 3 days after injury. Reduction was accom- 
plished in all by the closed method. One 
patient had a compound dislocation, the lower 
end of the humerus coming out through a 
wound on the anterior surface of the arm. 
Débridement was performed with reduction 
of the dislocation immediately after admission 
to the hospital, and the wound healed without 
infection. There were 6 patients with old un- 
reduced dislocations of the elbow varying in 
time from 19 to go days after injury. Open 
reduction was performed in all but one. This 
patient, a boy of 12, was admitted 30 days 
after injury. Closed reduction was performed, 
but later was discovered to be incomplete. 
The result in this case was less good than in 
any other, and shows the wisdom of resorting 
immediately to open operation in any elbow 
dislocation of more than 3 weeks’ duration. 

The end-results more than 1 year after in- 
jury are shown in Table XIX. When it is 
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remembered that 24 out of the 30 house cases 
were complicated by varying types of fracture, 
it is gratifying to find such a high proportion 
of good results. They were classed as excel- 
lent or good in 20 patients. The immediate 
results in the 5 patients listed as unknown 
were good at the time of leaving the hospital. 
This accounts for 25 cases or 83 per cent of 
the entire group. Five of the 6 patients with 
results listed as poor or fair were only ad- 
mitted 2 months or more after injury. The 
results demonstrated that when fresh disloca- 
tions of the elbow are recognized and reduced 
immediately after injury, the prognosis is 
excellent, and no functional impairment need 
be expected. 
SUMMARY 

An attempt has been made to present a 
bird’s eye view of the various injuries desig- 
nated under the title ““Fractures and Disloca- 
tions of the Elbow.” The different types of 
injury have been described, the treatment 
indicated, and attention called to the special 
dangers that must be avoided in each of the 
various fractures and dislocations. End-result 
notes made 1 year or more after discharge 
from the hospital in 176 of the 439 injuries 
studied have been presented in order to por- 
tray as accurately as possible the outcome 
that may be expected. We feel justified in 
concluding that fractures and dislocations of 
the elbow are not formidable when properly 
understood and correctly treated. They area 
challenge to the surgeon’s vigilance and skill, 
but the victory can be won here as it has been 
in the other domains of surgery by the use of 
the weapons already at hand when resource- 
fully used. 
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SOME OBSERVATIONS BASED ON A REVIEW OF THREE THOUSAND NINE HUNDRED THIRTEEN 
OPERATIVE CasEs! 


J. M. T. FINNEY, Jr., M.D., F.A.C.S., BALTIMORE, MARYLAND 


Y/Y NHIS paper is based on the review of 
3,913 cases of appendicitis in which 
operations were done in one hospital 

by many different surgeons, during a period 

of 30 years. The histories of only such patients 
are considered as showed definite disease of 
the appendix, gave a fairly definite history of 
one or more attacks, and were not compli- 
cated by other operative procedures at the 
time of the appendectomy. The cases have 
arbitrarily been divided into six classes, based 
on history and operative findings: (1) chronic, 
those in which the patient had had no definite 
sharp attack, but rather a grumbling discom- 
fort, and those in which there had been not 
more than one acute flare-up; (2) chronic 
recurrent, those in which the patient had had 
two or more definite attacks and an interval 
operation had been done more or less prophy- 
lactically; (3) sub-acute, in which the opera- 
tion was performed during or immediately 
following either a mild attack, or one which 
was definitely subsiding; (4) acute unruptured, 
in a large majority of which the appendix 
showed gangrenous changes; (5) ruptured 
with abscess, in which there were definite 
signs of an attempt to wall off the released 
infection; and (6) ruptured with peritonitis, 
in which there was a fairly general or spread- 
ing infection, with little or no evidence of 
attempt at localization. (In some instances, 
particularly the earlier cases in which the 
histories were rather inadequate or indefinite, 
it has been rather difficult to be perfectly 
accurate in this classification, but in general, 
the cases more or less automatically fall into 
their proper groups.) It is not so much the 
purpose of this paper to discuss the literature, 
which is far too voluminous to be adequately 
covered in a communication such as this, nor 
to boast of or excuse mortality statistics— 
which as a matter of fact conform pretty 
closely to many others which have been pub- 
lished—as to search for any differences ob- 


1Presented before the Clinical Congress of the American College of Surgeons, October 17-21, 1932. 


servable during this 30 year period, any 
changes in the character of the operative 
cases, or in the results obtained, and to draw 
such inferences as may seem warranted from 
the massed material at hand. It would re- 
quire much more than our allotted time even 
to touch on all phases, and an endless number 
of percentages and charts could be offered for 
consideration, but in this particular study we 
shall endeavor to limit ourselves to those 
which have some definite interest or purpose 
to bring out certain points which seem worthy 
of special attention or discussion. It is our 
hope that at some later date we may codify 
these figures in a more extended and detailed 
article, if such should seem worth while. 

In the cases under review the patients were 
all operated upon in the old Union Protestant 
Infirmary, and its present successor the 
Union Memorial Hospital of Baltimore, Mary- 
land, between the years 1900 and 1930. There 
are 60 outside surgeons represented, many of 
them, however, by only 1 or 2 cases, and 39 
different house surgeons are responsible for 
the group listed under resident’s cases. So 
that I think we may fairly say that the re- 
sults are those which may be expected of the 
average surgeon, and not of the superman. 
There are a total of 3,913 cases listed, almost 
equally divided as to sex, 2,019 males and 
1,894 females. The oldest was go years, the 
youngest 13 months. Of these a total of 
3,201—1,647 males and 1,554 females—were 
operated upon by the visiting surgeons, and 
712—372 males and 340 females—by the 
house staff. In the entire group there were 
g1 deaths—67 male and 24 female—a mor- 
tality rate of 2.325 per cent total, or (and 
this is an interesting point which will be 
dealt with more in detail later), 3.32 per cent 
for males and 1.26 per cent females, the 
former almost three times the latter. Of 
these g1 deaths, 70 are chargeable to the 
visiting staff—s1 males and 19 females—for 
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TABLE I—GENERAL DISTRIBUTION OF CASES—TYPE, SEX, AND MORTALITY IN FIVE YEAR 
PERIODS WITH SUMMARIES 
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a mortality rate of 2.19 per cent combined, in getting the acute cases before rupture 


or 3.10 per cent male and 1.22 per cent female; 
21 occurred in house cases—16 male and 5 
female— with a mortality rate of 2.95 per cent 
combined, or 4.30 per cent male and 1.47 per 
cent female. This slight difference might indi- 
cate, on the surface, the advantage of the 
added years of experience and practise on the 
side of the visiting surgeon, but actually it 
may be adequately explained by the greater 
preponderance of the more serious and ad- 
vanced cases occurring in the house surgeon’s 
group—relatively there were approximately 
20 per cent more ruptured appendices on his 
list than on the visiting surgeon’s. In fact, 
his mortality rate in handling the latter cases 
is almost identically that of the surgeon of 
widest experience and the greatest number of 
cases on the visiting staff, differing by only 
.o4 per cent. This would certainly seem to 
indicate that in the hands of a reasonably 
competent surgeon, there is a certain basic 
minimum rate, below which we cannot go 
through surgery alone, but which must be 
bettered, if at all, by reduction in the number 
of such cases which come to operation. 

This being the situation, what improve- 
ment has been made during the past 30 years 





occurs? In considering this phase, we will 
eliminate the chronic, and chronic recurrent 
groups from the figures. This may not be 
altogether fair, as assuredly the best way to 
avoid the rupture of an appendix is to remove 
it before a really acute attack occurs, and 
frankly, the more we see of the results of 
ruptured appendices, the more we lean toward 
the prophylactic removal of that appendage 
on the slightest provocation—and we believe 
we can justify that stand, a little later in the 
course of this paper, by ample figures. But 
for the present, let us consider what advance 
has been made in the early diagnosis and 
surgical treatment of the acute attack. In 
the 5 years from 1900 to 1905, in the four 
groups—subacute, acute unruptured, rup- 
tured with abscess, and ruptured with peri- 
tonitis—there were a total of 229 cases, of 
which 105, or 45.85 per cent, had ruptured. 
From 1906 to 1910 there were 370, with 156, 
or 42.16 per cent; 1911 to 1915, 353, with 
119, OF 33.71 per cent; 1916 to 1920, 376 
with 86, or 22.87 per cent; 1921 to 1925, 383, 
with 95, or 24.80 per cent; and 1926 to 193 
in the larger new hospital, 644, with 117, or 
18.17 per cent. This, to be sure, shows a 
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TABLE II.—COMPARISON, HOUSE SURGEONS 
AND VISITING SURGEONS 


Visiting Surgeon 
Cases Deaths Rate 


House Surgeon 
Cases Deaths Rate 


Chronic 
Female 63 oO 0.0 387 0 0.0 
Males. 58 oO 0.0 319 +I 0.31 


Recurrent 


Females 64 oO 0.0 376 oO 0.0 

Males. . 57. © 0.0 234 +I 0.43 
Subacute 

Females 79 © 0.0 2290 0 0.0 

Males 42 0 0.0 198 oO 0.0 
Acute unruptured 

Females 87 I ras 376 2 ©.53 

Males 126 4 3.18 540 9g 1.67 
Ruptured with abscess 

Females 34 ~«O:I 2.04 119 4 3.36 

Males. . 49 2 4.08 236 13° 5.51 
Ruptured with peritonitis 

Females 13. 3 23.08 67 13 19.40 

Males... 40 10 25.0 I20 27 22.50 
Total females 8006§)6|COS:@7 «4554 «IQ 1.22 
Total males 372 16 4.30 1647 51 3.10 


(Repvesenting 39 house surgeons and 60 visiting sur- 
geons.) 
TABLE III.—PERCENTAGE OF RUPTURED CASES 
TO ACTIVE CASES——-BY FIVE YEAR PERIODS 





Cases Ruptured Per cent 

1900 to 1905.. 229 105 45.85 
1906 to IgI0. 370 156 42.16 
IgII to IQIS.. 353 119g 33-71 
1916 to 1920. 376 86 22.87 
1921 to 1925 383 95 24.80 
1926 to 1930 644 II7 18.17 
Totals. .. 2355 678 28.79 


(Number of cases is obtained by adding all those occur- 
ring in the subacute, acute unruptured, ruptured with 
abscess and ruptured with peritonitis groups.) 


definite, gradual, practically uninterrupted 
improvement, but is it not still a rather sad 
commentary that in almost 1 of every 5 cases 
rupture has occurred when the patients reach 
the operating room? And this in a hospital, 
where a large majority of the acute cases are 
patients who come from the city proper or the 
surrounding suburban area, with an abundant 
supply of doctors, and good transportation 
facilities. It does seem that we could reason- 
ably expect considerable improvement in this 
quarter. 

Are there any underlying reasons for this 
state of affairs which we might remedy? We 








TABLE IV.—PERCENTAGE OF CASES RECEIVING 
CATHARTICS (NOT INCLUDING DEATHS) 





Cathartics 
Cases received Per cent 
Subacute........ 199 61 30.65 
Acute unruptured...... 505 205 40.50 
Ruptured with abscess... . 180 109 60. 5¢ 
Ruptured with peritonitis gl 56 61.54 
Totals...... , 975 431 44.21 


(Only those cases used in which there was definit: 
statement in history.) 


TABLE V.—PERCENTAGE OF CASES WHICH 
DIED RECEIVING CATHARTICS 


Cathartics 

Cases received Per cer 

Acute unruptured... . 5 I 20.0 

Ruptured with abscess .. . 6 5 83.3 

Ruptured with peritonitis . . 26 19 73.0 

MMMMIBS, uc easce 37 25 67.5 

Totals Table IV.. 975 431 44.2! 
Grand totals, Tables IV and 

V a IO12 456 45.0 


(Only those cases used in which there was definit 
statement in history.) 
TABLE VI.—AVERAGE LEUCOCYTE COUNTS IN 
SIX GROUPS WITH PERCENTAGE OF POL\ 
MORPHONUCLEARS 


Per cent 

Average _—_ polymor- 

Cases count _phonuclear: 
Chronic. ... 103 9.017 67.7 
Recurrent. 79 9.383 67.1 
Subacute...... 399 10.876 73-9 
Acute unruptured. . . 785 16.361 84.0 
Ruptured with abscess... 233 18.696 84.8 


Ruptured with peritonitis 144 17.951 87.6 


feel that there are several. In the first place, 
the administration of cathartics in cases o! 
abdominal pain, to which much attention has 
been directed by various authors. We do not 
feel that all cases of ruptured appendices are 
directly traceable to their use, nor do we fee! 
that their exhibition is invariably followed by 
disaster, but there is abundant reason to 
believe that they are a potent predisposing 
factor in many instances, and that th: 
avoidance of their employment cannot b 
too strongly stressed. In our group of case: 

only those were tabulated in whose histori 

there was a definite statement as to whethe: 
or not a cathartic had been administered— 
nothing was taken for granted— consequently 
only a relatively small number appears in th 

table. Also, probably fortunately for th 
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TABLE VII.—DURATION OF ATTACK BEFORE OPERATION (SURVIVORS) 
Grou S Under 6-12 12-18 18-24 24-30 30-36 36-48 48-72 72-96 | 96-120 Over |Duration 
—_ a 6 hours | hours hours hours hours hours hours hours hours hours r20hours|unknown 
F I 2 2 7 I 6 25 27 31 170 | 36 
Subacute e = 
M I I I 6 4 15 16 3 | 161 12 
F 7 45 62 49 50 21 47 52 28 15 | 20 | 54 
Acute - 
M 17 69 75 64 71 35 77 7° 32 27 37 79 
F 3 3 7 4 8 13 15 14 58 23 
Abscess a a Se Ss dian snip sianenmmnteanands 
M 2 4 2 9 16 4 20 29 I 5 106 
F I 3 5 I 8 I II I 5 | 
Peritonitis —_—— — | —_— was _- ae 
M 4 3 4 | 12 6 16 I 19 II a 19 

















individual concerned, a fair number of those 
who were listed as having received a laxative, 
had also a notation of having vomited it 
fairly promptly. In the subacute group, of 199 
cases in which a definite statement was made, 
61 or 30.65 per cent had had a carthartic; in 
the acute unruptured group, of 505 cases, 205 
or 40.59 per cent; in the ruptured with 
abscess, of 180 cases, 109 or 60.56 per cent; in 
the ruptured with peritonitis, of g1 cases, 56 
or 61.54 per cent. These all survived opera- 
tion, but among the fatalities, though the 
figures are small, the discrepancies are even 
greater. As there were no deaths in the sub- 
acute group, only the last 3 need be con- 
sidered. Of 16 deaths in the acute unruptured 
group only 5 are listed, of whom only 1, or 
20.0 per cent had cathartics. Of 21 deaths in 
the abscess group, 6 are listed, of whom 5, 
or 83.33 per cent had cathartics. And, of the 
52 deaths in the peritonitis group, 26—just 
half—are listed, of whom 19, or 73.08 per 
cent had cathartics. The campaign to educate 
the layman, the druggist, and the doctor 
against the indiscriminate administration of 
laxatives should be pushed to the utmost. 
Secondly—and we believe even more im- 
portant still—the doctor, and by all means 
the medical student, should be most forcefully 
warned of and taught, not only the signs and 
symptoms of the typical case of appendicitis, 
but also the striking absence of such guide- 
posts exhibited in many instances. This latter 
point, we feel, is touched on far too lightly, 
when waiting for them to appear means to the 
patient much the same thing as waiting for 
the sentinal glands above the left clavicle to 
clinch the diagnosis of carcinoma of the 

















stomach. It seems impossible graphically to 
chart signs and symptoms on an accurate 
percentage basis in such a way that it would 
mean anything or be of any great value. 
Suffice it to say that the cardinal points of 
constipation, generalized pain shifting to the 
right lower quadrant, nausea, vomiting, point 
tenderness, muscle spasm and rigidity, moder- 
ate temperature and pulse elevation, high 
leucocyte count with increased polymor- 
phonuclear differential, and so forth, all these 
things are present in a few cases, a few of them 
are present in the majority of cases, and 
virtually none of them are present in quite an 
appreciable number of cases. Of them all, the 
most constant and useful seem to be localized 
point tenderness and a relative increase in the 
polymorphonuclear leucocytes—the latter 
rather than the white blood count taken as a 
whole. We would take this opportunity to ~ 
warn against too great dependence upon the 
white count as an infallible index of the degree 
of the inflammatory process. Of 1,162 counts 
recorded in the last 3 groups—acute, abscess, 
and peritonitis—o3, or 8 per cent were 
under 10,000, and of these 17 were in cases in 
which the appendix had already ruptured. 
On the other hand, the average for the counts 
in the different groups was about as one would 
expect; in 103 chronic cases, 9,017; 79 chronic 
recurrent, 9,383; 399 subacute, 10,878; 785 
acute unruptured, 16,361; 233 ruptured with 
abscess, 18,696; and 144 ruptured with peri- 
tonitis, 17,951. In every group but one—the 
acute unruptured—the male counts averaged 
slightly less than the female. The average 
percentage of polymorphonuclear leucocytes 
in the 6 groups were 67.7 per cent, 67.1 per 





































TABLE VHI—DURATION OF ATTAC 








cent, 73.9 per cent, 84.0 per cent, 84.8 per 
cent, and 87.6 per cent, respectively. Thirdly, 
the all important factor of time. Unfortu- 
nately, somebody must once have promulgated 
the theory that an appendix does not rupture 
in less than 48 hours from the onset of the 
attack, and much more unfortunately, he 
seems still to have numerous disciples. In 
point of fact, 2 of our series had ruptured in 
less than 6 hours, 42 at the end of 24 hours, 
and 164, or 24.2 per cent, by the time the 48 
hours were up, and of these 19, or 11.6 per 
cent, died. Many of the other cases in the 
“duration unknown” group, or in_ those 
operated upon after a greater time had 
elapsed, would probably fall in this group, 
were all the facts known, but we are dealing 
only with known facts, and these figures are 
amply sufficient to prove our contentions; 
namely, that ordinarily the time to operate is 
as soon as the appendix can be reasonably sus- 
pected, that the use of an ice-cap to ‘‘scatter” 
the trouble too often does just that, and 
that the only safe appendix is one in a bottle. 


TABLE IX.—MORTALITY RATES IN GROUPS 
SEPARATELY AND COMBINED 


Mortality 
Cases Death rate 
Group A—early or prophylac 

tic operation 
Chronic. . 827 I 0.12 
Recurrent 731 I 0.14 
Subacute. . 548 ° 0.00 
Total Group A 21006 2 0.095 


Group B—operation during 
acute attack 
Acute unruptured. 1129 16 I 
Ruptured with abscess | cates 438 20 4.57 
Ruptured with peritonitis 240 53 22 
Total Group B 1807 89 


B is more than 50 times A. 
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‘K BEFORE OPERATION (DEATHS) 

















| } | : 
G Sex Under | 6-12 12-18 18-24 | 24-30 | 30-36 | 30-435 | 48-72 72-96 | 96-120 | Over |Duratio: 
sii sex || 6 hours | hours hours hours hours | hours | hours | hours hours hours 120hours|unknow 
=< —_——__— — _— emer + -————-— — ——- — -——- —-—— -|- — — — —— —— —-—- — _——— 
F — z | | I | | | 
Acute || | | ome | | SEE Ee Gnas 
M | I r | 3 | I | > | I | I 3 
. | ' | | 1 | 3 
Abscess ——— | cs: ie: weet ain. —_————!- — -——— | 
M r | I | | s | I | 9 2 
i ly 4 Pee ee eS eee 4 | 3 
Peritonitis - _ SS a eS _ —|_————— | 
M | 1 | x | r | 6 i e 4 2 | 6 | 8 


It would seem to us much better to remove a 
half a dozen relatively normal appendices by 
emergency operations, than to be responsibl. 
for the consequences which may attend wait 
ing too long on one. 

We fully realize that the statement ju: 
made may sound very radical to some, bu 
again we can show that the figures back us uj 
In the chronic group, out of 827 cases ther 
was 1 death—a mortality rate of 0.12 px 
cent; in the 731 recurrents, 1 death, or o.1 
per cent; and in 548 subacutes, not a sing! 
death. In other words, by prophylactic o 
early operation, we can offer the patient 
mortality rate—2,106 cases with 2 deaths 
of 0.095 per cent. Over against this, if th 
attack proceeds to the acute gangrenous stag: 
while the chances are still good—1,129 casi 
with 16 deaths, mortality rate 1.42 per cent 
the risk has been increased approximate! 
fifteen times—and the appendix still nm 
ruptured. Next in the abscess group—4 
cases with 20 deaths, a mortality rate « 
4.57 per cent—the danger increases aga 
by more than three times. And finally in t 
peritonitis group—z24o cases with 53 deat} 
a mortality rate of 22.08 per cent—we mul! 
ply the chance taken by five, a total increa 
over the early groups of more than 225 tim: 
Is it worth the risk, when the best the patie 
can look forward to, if that particular atta: 
does subside under expectant treatment, 
the probability of another later one—tim 
place, and circumstances unknown—plus t! 
ever present chance that the current atta 


will not subside anyhow? It really seems 1.) 


us that, paradoxically, the radical stand 
the more conservative. 

But there is one more argument in favor : 
our contention—what of the time the patie: 
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TABLE X.—AVERAGE DAYS’ HOSPITALIZATION BY GROUPS 
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IN FIVE YEAR PERIODS 








\| | | 
i ; | | Caies’ Average 
Group Sex | 1900-1905 | 1906-1910 | roII-1915 | 1916-1920 | 1921-1925 | 1926-1930 pisheccha combined 
\ \| | 7 7 | sexes 
| F | 38 5.2 7.2 : - gs | 15.9 |) 
; | 18.9 15.2 r7.2 rs. 14.7 14.§ | 15.9 |] 
hronic | ————_|—_——___|—_——-|-- ——_—_—__|—— ————|] fs.4 
| M 7.7 2.§ 5 5.7 7 | as. |j 
| 17.7 12.5 15.4 15-7 14.7 14.4 |} 15.1 
} I | 12.4 13.8 13.8 13.9 | 12.0 || 13.2 || 
1 1 | it 
Recurrent i igi a > 82.9 
| | = = = =) 1a | 
| M | fi.4 3.5 13.3 TELS feegy iE 998s 4) 
‘ok wae | | 
I | 17-4 12.3 14.9 | 12.9 | ia.5 } dace iss 
subacute ns - — — 12.9 
| M } 16.4 12.0 11.4 | tr.1 11.1 | 12.1 12.4 } 
I " ie ; ‘ ‘ 
i | 18.7 14.7 E3.3 | 15.6 | 13.7 | 12.2 14.7 
\cute —|| ; wats tas 
| id . > > 
M | £76 13.0 F329 13.9 13.6 12.1 13.9 
| . | ‘at . : | | | 
I | 30.0 28.20 | 32.7 20.7 | 24.5 | au .1 29.4 | 
\bscess : |- ae pF  -28.8 
M : 20.0 30.5 30.9 | 25.6 | 26.4 | 24.9 28.2 
- ¥ - a | 
; : . in, \ 
rf | 48.6 36.5 39.8 41.8 | 36.8 | 25.4 38.1 |) 
Peritonitis - | — a 34.7 
M f 35.1 | 28.1 38.3 28.4 30.0 | 26.9 31.3 





may reasonably expect to be laid up in the 
hospital, and the consequent economic prob- 
lem to be faced—not to mention the subse- 
quent period of convalescence, which natu- 
rally is much longer in the more serious groups 
of cases, but which cannot be accurately 
reduced to figures? In the chronic group, the 
wverage duration of hospitalization was 15.5 
lays—this figure results from the higher per- 
centage of exploratory right rectus incisions 
‘n this group, the muscle splitting McBurney 
ncision predominating in the others—in the 
recurrent, 12.7 days; in the subacute, 12.9 
days; in the acute unruptured 14.3 days, in 
the ruptured with abscess, 28.8 days; and in 
the ruptured with peritonitis, 34.7 days. These 
ligures, being averages, of course cover the 
entire hospital stay, in many instances greatly 
lengthened, not only by complications, but 
also by other subsequent operative or medical 
procedures in no way related to the appen- 
dectomy. (Parenthetically, by the same token 
the mortality statistics, as given, are not an 
cntirely accurate index, as the deaths include 
several in no way dependent upon the appen- 
lectomy, but occurring during the period of 








hospitalization, and hence. indirectly, charge- 
able to it. We hope to remedy these defects 
at some later date, in a paper analyzing the 
deaths and complications, but at present, 
time does not permit it.) In all groups the 
hospitalization for females averaged some- 
what longer than for males. Also in all 
groups the average time for the last 5 year 
period—1926 to 1930—is appreciably less 
than the corresponding average for the full 
30 year period, an indication, at least, of 
better surgical and nursing care, as well as 
fewer and less prolonged complications. But 
the difference between the unruptured and 
the ruptured groups remains just as striking. 

We will not attempt to summarize these 
somewhat rambling and at times, we fear, 
inco-ordinated remarks, further than to 
stress once again one fact, which strikes home 
most forcibly, and which we feel should be 
given especial emphasis, namely, that even in 
this enlightened and progressive age, when 
public attention is being constantly directed 
toward various health facts or fancies, almost 
20 per cent of inflamed appendices have al 
ready ruptured when they reach the surgeon. 
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HE assertion is frequently made that 

carcinoma of the colon is attended by 

favorable prognosis if the growth is rad- 
ically extirpated before visceral metastasis has 
developed. Such has been our observation and 
experience. A study of 453 cases in which 
operation was performed at The Mayo Clinic 
between 1907 and 1927 was undertaken to 
evaluate the factors entering into the prog- 
nosis. 

Influences which modify the outlook follow- 
ing surgical treatment of carcinoma of the 
colon group themselves into extrinsic and 
intrinsic elements; the former represent gen- 
eral conditions of the host and certain condi- 
tions local to the neoplasm, whereas the latter 
represent the intensity of the malignant cells. 


& Extrinsic influences: 

1. General: 
Age of patient 
Loss of weight 
Anaemia 
General debility 
Cardiovascular and renal impairment 
Co-existing chronic debilitating diseases, 

such as diabetes and tuberculosis 

Duration of growth 
Direction of growth 
Glandular metastasis 
Lymphocytic infiltration 
Fibrosis 
Hyalinization 

2. Local 
Size 
Fixation 
Perforation: with or without abscess or 

formation of fistula 
II. Intrinsic influences: 

1. Activity of the neoplastic cells, especially their 
ability to differentiate or approach the nor- 
mal state 


Consideration of these two types of influ- 
ence, extrinsic and intrinsic, has led us to the 
firm conviction that the intrinsic. malignancy 
of the carcinomatous cell affects in direct 
ratio all of the other factors which modify it. 
We do not feel that clinical scientific observa- 
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tions and general conditions which influence 
the prognosis should be excluded from grave 
consideration, but we feel that it is incontro- 
vertible that the activity of the neoplastic cell 
is the primary factor which decides between 
longevity and early recurrence. Unquestion- 
ably, such factors as involvement of lymph 
nodes and distant or hepatic metastasis affect 
the length of life after operation in direct pro 
portion to their presence or absence. We show 
later in this paper that involvement of nodes 
is directly dependent on, and that its extent 
is proportional to, the grade of the malig 
nancy. Such local conditions as fixation o/ 
the growth, perforation, penetration and for 
mation of abscess affect the operability of the 
growth, but they are merely local influencing 
factors, which are usually the result either of 
intense activity of the carcinomatous cell or 
of prolonged neglect in the absence of symp- 
toms. 

The situation of the carcinoma unquestion 
ably is an important factor. Carcinoma of the 
right half of the colon, for a reason which we 
are not able to explain satisfactorily to our 
selves, is of better prognosis than of carcinoma 
of the left half. In cases of carcinoma of 
certain segments of the right part of the colon, 
for example the cecum, there is a higher per 
centage of 5-year cures, or of freedom from 
recurrence, than when other segments are in 
volved. Such general conditions as anaemia. 
cardiorenal insufficiency, co-existing debilitat 
ing diseases, and loss of weight, obviousl\ 
are only modifying factors and influence th« 
prognosis by their effect on the condition of 
the patient. 

Age is a very important factor in prognosis 
It is a well known fact, proved frequently b: 
many observers, that a youthful host to a 
malignant growth is at a decided disadvantage 
compared to a person past middle age. This 
we believe, is explained by the activity of th: 
































tissue cells themselves. The elasticity of 
youthful tissue, in contradistinction to that 
»f senescence, is less hostile to carcinoma and 
more readily succumbs to its invasion. 

The size of the growth, as has frequently 
been shown by many observers, and our expe- 
rience corroborates them, has little if anything 
to do with the outlook. The size and patho- 
logical type differ distinctly in the two halves 
of the large bowel, and there is no evidence 
for the conclusion that, in the main, large 
growths entail a poorer prognosis than small 
growths. As a matter of fact, it is not uncom- 
mon for a surgeon, on extirpating a huge 
growth which he has considered to be on the 
borderline of operability, to find absence of 
metastasis to nodes and a low grade of malig- 
nancy, the tumefaction being largely the 
result of inflammatory reaction. Such types 
of growth often give the most satisfactory 
prognosis, particularly if they are situated in 
the right half of the colon. On the other hand, 
it is not an uncommon experience to explore 
a small rectal or sigmoidal growth which is 
perfectly operable locally, and at the same 
time to find multiple hepatic metastasis, con- 
tra-indicating resection of the growth, except 
occasionally as a palliative measure. 

The factor of direction of growth unques- 
tionably has some bearing on the outcome. It 
is shown that growths which protrude into the 
lumen of the bowel give better prognosis by a 
considerable percentage in a large series than 
growths which extend toward the serosa. 
Because these intraluminary growths progress 
away from the nodes that are in immediate 
juxtaposition to the bowel and because they 
are usually of the papillary or adenoid type, 
and therefore of lower grade of malignancy, 
they influence the prognosis favorably. On 
the other hand, the smaller, sessile growths, 
which extend toward the serosa, frequently 
are of higher grade of malignancy and metas- 
tasize by way of the lymphatic system at an 
earlier date. 

Concerning intrinsic factors, the differenti- 
ation or lack of differentiation of the car- 
cinoma cells is, we believe, the most important 
single influence on prognosis, reacting as it 
does, either directly or indirectly, on all of the 
other modifying conditions. The varied mi- 
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croscopic appearance of malignant cells occur- 
ring in the same situation has long been 
thought to have prognostic significance, and 
conjectures as to the degree of malignancy 
were based on such observations as the rela- 
tive number of mitotic figures, the staining 
reaction of the malignant cells, and their inva- 
siveness. Among other factors, similarly, dif- 
ferentiation was suggested, but it remained 
for Broders to call attention to the real prog- 
nostic significance of differentiation, to prove 
his contention by large series of cases both of 
squamous cell epithelioma and of adenocar- 
cinoma, and to provide a system for the grad- 
ing of malignancy which we believe is the most 
important single factor in prognosis, affecting, 
as it does, directly or indirectly, all extrinsic 
factors. 

Rankin and Broders, in 1928, demonstrated 
that definite correlation exists between the 
degree of malignancy, as judged by Broders’ 
system of grading, and the ultimate results to 
be obtained from surgical excision of carcino- 
ma of the rectum. In making a similar study 
of lesions in the colon, we have followed the 
rules laid down by him in 1920, in his article 
on the grading of carcinoma of the lip (modi- 
fied in 1925), in which he evaluated the degree 
of malignancy in terms of grades 1 to 4. 


PATHOLOGICAL OBSERVATIONS 


In order to study to the best advantage the 
influences on prognosis of the pathological 
variations, all other variable factors are to be 
eliminated as largely as possible. The time 
that has elapsed between the appearance of 
the tumor and the date of its removal is, of 
course, a very important variant in the matter 
of prognosis. An attempt to control this factor 
is made by a rigid selection of cases; only 
those cases being considered in which the 
malignant growth was resectable, in which 
there was no demonstrable hepatic metastasis 
and in which, therefore, closure was made at 
the end of the operation, with a hopeful prog- 
nosis. For the same reason cases in which 


death occurred immediately after operation 
are also excluded. 

From the statistical standpoint, only those 
cases were considered in which patients were 
known to have died of recurrence or to have 








368 


TABLE I.—SIZE OF CARCINOMATA OF PATIENTS 
FREE FROM RECURRENCE AFTER FIVE 
YEARS AS COMPARED WITH PATIENTS WHO 
SUBSEQUENTLY HAD RECURRENCE 


Caecum Right Left Sigmoid 
Dead (cases 37 44 46 93 
Size (average) 7.7cm. 7.1cm. 6.2cm. 5cm. 
Cures (cases) 47 59 54 73 
Size (average 77cm 7.2Cm. 5.7Cm. 5.4¢m. 


been living more than 5 years free from recur- 
rence. In each case of recurrence the exact 
number of months of postoperative life was 
known. Thus, the series ranges from patients 
who died in the second month after operation 
to patients who were living 24 years after 
operation. Selected according to the stand- 
ards before mentioned, there were 453 cases 
available for study. 

The surgical-pathological specimens were 
studied from five aspects: (1) size; (2) direc- 
tion of growth, that is, whether the tumor was 
projecting into the lumen or invading the 
serosa; (3) involvement of lymph nodes; (4) 
grade of malignancy as determined by degree 
of cellular differentiation; and (5) a compari- 
son of mucoid carcinomata with the more 
solid forms. 

Carcinomata of the rectum and rectosig- 
moid were not included in this study. Due to 
the physiological and anatomical differences 
between the right and the left halves of the 
colon, the series had been divided in accord- 
ance with whether the right or left half of the 
colon was involved; the point of division was 
the middle of the transverse colon. 

The greatest diameter of the growth was 
considered as the best index in evaluating the 
efiect of size on the prognosis. In Table I is 
given the average size of the carcinomata of 
patients who subsequently had recurrences, as 
compared with the average size of carcino- 
mata of those who obtained cure for 5 or more 
years. The group labeled right includes the 
ascending colon, the hepatic flexure, and the 
right half of the transverse colon. The group 
labeled left includes the left half of the trans- 
verse colon, the splenic flexure, and the 
descending colon. 

From Table I it is seen that in no group did 
the patients with poor results have appreci- 
ably larger carcinomata than did those who 
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TABLE II.—RELATIVE PERCENTAGE 


OF CURES 


IN RELATION TO SITUATION OF LESION 
5-year Per cent 
Total Dead cures cured 
Right half of colon includ- 
ing CCUM. ..0..5..... 187 81 106 57.6 
Left half of colon includ- 
ing sigmoid 266 139 127 47.7 
Total. .... 453 220 233 oe 


obtained good results. When the four groups 
are averaged together, it is found that the 
patients who died of recurrence had tumors 
which averaged less than o.2 centimeter 
greater (measured by the longest diameter) 
than those of patients who lived more than 5 
years. The inference is that size has little to 
do with the prognosis of resectable carcino- 
mata of the colon. 

It is interesting to observe that the growths 
in the right half of the colon were larger than 
those in the left half, and that those of the 
cecum were of largest average size, whereas 
those of the sigmoid were smallest. As will be 
observed in Table II, however, the lesions of 
the sigmoid and left half of the colon not only 
do not give a better prognosis, but actually 
give a somewhat poorer prognosis than do the 
tumors of the right portion of the colon and 
cecum. 

It has been noted that those malignant 
growths which project into the lumen give a 
better result than do those of which the domi 
nant direction of growth is toward the serosa. 
A lesion which projects itself into the fecal! 
stream will give rise to symptoms of obstruc 
tion or of bleeding earlier, whereas a lesio! 
which invades the serosa will more quickly) 
reach the lymphatic structures and will b 
disseminated sooner. As FitzGibbon and 
Rankin have demonstrated, colonic carcino 
mata not infrequently arise on the basis o 
polyps, and we found that it is the polypoi: 
carcinomata which assume considerable pro 
portions (while projecting into the lumen 
without serosal involvement taking placc 
From the prognostic standpoint, it is of inter 
est to observe that of the 24 cases whic! 
FitzGibbon and Rankin reported of carcino 
mata which demonstrably had their origin i 
polyps, 22 were of the lower grades of malig 
nancy. 
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TABLE III.— DOMINANT DIRECTION OF GROWTH 


Toward lumen Toward serosa 
Average postoperative life of pa- 
tients with recurrence, months.. 22.5 21.9 
Percentage of 5-year cures........ 62 41 


TABLE IV.—NODAL INVOLVEMENT 
Right half of colon, including caecum (187 cases) 
With nodal Without nodal 
involvement involvement 
CANO ona enna enter a se 34 per cent 
Average postoperative life of pa- 


tients with recurrence, months. 15.7 25.6 
Percentage of 5-year cures....... 39 60 


Left half of colon, including sigmoid (266 cases) 
LR ONOR oxic hetadns canteens tom 
Average postoperative life of pa- 

tients with recurrence, months. 18.5 26 
Percentage of 5-year cures....... 29 50 


31 per cent 


wn 


In Table III may be seen the results of our 
study on the direction of growth, and it is 
apparent that carcinomata projecting into the 
lumen of the colon give a considerably higher 
proportion of successful results than do those 
with invasion of the serosa. 

When dissemination of a malignant growth 
through the lymphatic channels begins, the 
first sign of the invasion is usually to be found 
in the local lymph nodes. When only these 
first outposts are involved, complete surgical 
removal is still possible, but their involvement 
makes the surgeon fearful that the malignancy 
has already become disseminated further, and 
that undemonstrable distant metastasis has 
occurred. In Table IV are presented the 
results of our prognostic studies in relation to 
involvement of lymph nodes in colonic lesions. 

In a recent study on the prognosis of car- 
cinomata of the rectum, Dukes divided the 
gross specimens into three groups: those with 
involvement of lymph nodes, those without 
involvement of lymph nodes but with exten- 
sion into the serosa, and those without either 
involvement of lymph nodes or invasion of 
serosa. He found the prognosis to be best in 
those cases in which there was not extension 
and nodes were not involved, next best in the 
cases In which there was only serosal exten- 
sion, and worst in those in which the nodes 
were involved. In our cases of carcinoma of 


the colon the relationship of extension to prog- 
nosis was the same, but we found nodal in- 


PROGNOSIS IN CARCINOMA OF 





THE COLON 


309 


TABLE V.—GRADING OF MALIGNANCY IN RELA- 


TION TO POSTOPERATIVE LENGTH OF LIFE 
Grade I 
Right half of colon (187 cases 
Incidence, per cent... 16 53 21 10 
Average postoperative life of 
patients with recurrence, 
months; ...... cee, 25.8 22.8 17.4 14.8 
Percentage of 5-year cures 68 60 48 37 
Left half of colon (266 cases) 
Incidence, per cent. . 13 67 16 n 
Average postoperative life of 
patients with recurrence, 
months 33.7 96.5 26.2 14:6 
Percentage of 5-year cures 63 51 30 18 
TABLE VI.—GRADE OF MALIGNANCY IN RELA- 
TION TO INVOLVEMENT OF LYMPH NODES 
Grade...... abana seas I 2 3 
With nodal involvement 
(147 specimens) 
Incidence, per cent. . . 11 55 23 11 
Average postoperative life of 
patients with recurrence, 
months bees 24.6 109 I4.I 14 
Percentage of 5-year cures.. 47 41 15 25 
Without nodal involvement 
(306 specimens) 
Incidence, per cent... 16 63 16 5 
Average postoperative life of 
patients with recurrence, 
fC SA) 299° 1636 3556 
Percentage of 5-year cures 72 60 S4 36 


volvement to be much the most significant 
factor. 

It is apparent from Table V how close the 
correlation is between the grade of malignancy 
and the prognosis, not only as concerns ulti- 
mate cure but also in the rapidity with which 
recurrences are fatal. 

Pathologically, carcinomata of the colon 
and of the rectum have much in common. It 
is interesting to observe that more than hall 
of the malignant growths of the colon were of 
grade 2, and that a similar incidence was 
demonstrated, relative to the rectum, by 
Rankin and Broders. 

Having concluded the study of the various 
individual factors in prognosis, it is tempting 
to correlate each factor with the others, indi- 
vidually and collectively. The possibilities 
are, however, too numerous and the results 
would be more confusing than clarifying. One 
such correlation was, nevertheless, indulged 
in; namely the relationship between grading 
and involvement of lymph nodes. 
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rABLE VII.—POSTOPERATIVE LIFE IN 44 CASES 

OF MUCOID CARCINOMA COMPARED WITH 
409 CASES OF NON-MUCOID CARCINOMA 

Mucoid 

Io 


Non-mucoid 
Incidence, per cent Re 
Average postoperative life of patients 
with recurrence, months 
Percentage of 5-year cures......... 


17.0 


/ 


45 


yin 
NN 
Oo 


It is noted in Table VI that grades 1 and 2 
were relatively more frequent among the spec- 
imens obtained from patients who had no 
nodal involvement, whereas grades 3 and 4, 
on the contrary, were relatively more common 
among the specimens from patients with in- 
volved nodes. In view of this observation, it 
is enlightening to compare the percentages of 
nodal involvement within the individual 
grades. In grade 1, 28 per cent of the speci- 
mens were from patients with involved nodes; 
in grade 2, 30 per cent; in grade 3, 36 per cent, 
and in grade 4, 53 per cent. This progressive 
increase in the incidence of involvement of 
lymph nodes, as one passes to the higher 
grades of malignancy, discloses a definite cor- 
relation between the microscopic grade of 
malignancy and involvement of the regional 
nodes. 

Further study of Table VI, however, dis- 
closed that the grade exerts as much influence 
on prognosis in the group in which nodes were 
not involved as it does in the group in which 
they were involved, and that nodal involve- 
ment operates prognostically quite as well in 
any one grade as it does in any other. 

In perusing the literature one will observe 
that there is considerable difference of opinion 
as to the malignancy of mucoid carcinomata. 
Many regard the excess of mucinous substance 
as a degenerative phenomenon. Parham re- 
ferred to it as an “uncontrolled function of 
secretion,” and expressed the belief that ‘“‘mu- 
cous formation is a sign of functional differen- 
tiation of the carcinoma cells.’ Opposed to 
that view, however, is the observation of Ran- 
kin and Chumley, that the mucoid carcino- 
mata which are most undifferentiated struc- 
turally, secrete the most mucinous material. 
In view of the variation in opinions, it becomes 
a matter of interest to study the mucoid carci- 
nomata from the prognostic standpoint. 

In the series of 453 cases of carcinoma there 
are 44 of the mucoid type; these are compared 
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with the 409 cases in which there was no exces- 
sive mucinous secretion (Table VII). It is 
evident that in our series the prognostic dif- 
ference between mucoid and other carcino- 
mata is not great, but that the mucoid carci- 
nomata are inclined to give a somewhat poorer 
prognosis. 

In concluding the statistical part of this 
paper, we call attention to the fact that al- 
though the factors noted in the tables operate 
definitely to influence the prognosis in the 
average of a series, no such uniformity is seen 
when one individual case is compared with 
others. What is prognostic for the group is the 
dominant tendency in the individual case. 
PRINCIPLES OF OPERATION AND OPERABILITY 

Considering the advanced stage of the dis- 
ease at which so many, perhaps the majority, 
of patients with lesions in the colon present 
themselves for examination and treatment, 
one must consider as fundamentals of surgical 
extirpation, attention to obstruction, and re- 
habilitation. Decompression of the colon then 
becomes the primary object of all treatment 
preliminary to resection. It is incontrovertible 
that obstruction in one of its forms is present 
in more than three-fourths of the cases of 
growths of the left and middle portions of th« 
colon. The debilitation, anemia, and cachexia 
following growths in the right half of the colon 
are secondary physiological disturbances. It 
is not necessary that obstruction is present i! 
such a form as to cause hypertrophy and dila 
tation of the bowel proximal to the growth 
but simply dilatation to a small degree shoul: 
be looked on as being evidence of a certai! 
amount of obstruction. It is well known that 
obstruction and ulceration enormously in 
crease the permeability of the colonic wall! 
Given a foul, ulcerating growth, bathed in ; 
bacteria-laden fecal current, there is alway 
present a large amount of infection. Whe 
factors favorable to increasing permeabilit) 
are present, the pericolonic tissues immediate] 
adjacent to the growth are especially tende: 
and the spread of organisms by the examining 
hand most frequently accounts for ensuinz 
peritonitis. 

Local conditions in the bowel, secondary to 
obstruction, become unfavorable for primar 
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resection and anastomosis, particularly if they 
are in the left half of the colon. The wall of 
the bowel is thickened and oedematous, and 
the blood supply is encroached on. The blood 
supply of the colon, however, is much more 
constant than usually has been believed. 
Steward’s work in this connection is most en 
lightening and instructive. Failure of resec- 
tions of the last half of the colon, in the face 
of slight obstruction, perhaps is due, in the 
majority of instances, more to infection in the 
wall of the colon than to failure of the blood 
supply per se, although unquestionably both 
conditions must be given consideration. In 
most cases of carcinoma of the colon which 
occur in middle age or late years of life, ob- 
struction is followed by a sequence of events 
which rapidly produces dehydration and un- 
dermines vital processes. When one remem- 
bers that the patients do not appear for ex- 
amination until 10 to 12 months have elapsed, 
the fact is appreciated that the malignant 
offensive has had ample opportunity to effect 
attrition of nature’s mechanism. 
Decompression of the colon is accomplished, 
either by medical measures which are favor- 
ably instituted against chronic obstruction, or 
even against subacute obstruction, but which 
obviously must be supplemented by surgical 
drainage in the cases of increasing or acute 
obstruction. We have found it possible, by 
medical measures, to relieve practically all 
chronic obstruction to such a degree that the 
patients were in favorable condition for oper- 
ation, but local conditions modify this factor 
and occasionally it may not be possible to 
effect decompression in subacute obstruction, 
except surgically. Surgical decompression in 
the presence of acute obstruction due to car- 
cinoma is best accomplished by blind cacos- 
tomy. Following the suggestions in the paper 
of Burgess, published some years ago, we have 
been much impressed by the favorable em- 
ployment of cacostomy without exploration 
when the malignancy produces an acute ob- 
struction without premonitory symptoms. If 
a cecostomy is done by the Hendon method 
with a bell catheter, ‘‘Witzelizing” the bowel 
in its introduction, the surgeon may subse- 
quently, after the patient has recovered, in- 
vestigate the bowel, localize the growth, and 
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at the second stage explore the abdomen and 
institute whatever measures of extirpation 
seem indicated. 

Rehabilitation is a second important funda- 
mental in dealing with carcinomata of the 
colon. [:mergency operations are rarely de- 
manded in such cases. The few in which 
emergency operation is essential need only 
decompression because of acute obstruction. 
Consequently, these lesions may be considered 
chronic ailments, which permit of more lei- 
surely examination and selection of the op- 
timal time for operation. By overcoming the 
dehydration and desiccation by blood trans- 
fusion and adequate intake of fluid, as well as 
by a nourishing dietary regimen, one feels that 
operation is undertaken with less risk. 

A third feature of the program of rehabilita 
tion after operation has been the institution, 
as a routine, of intraperitoneal vaccination in 
an attempt to elevate resistance and overcome 
infection. We have now used this in more than 
600 cases and feel that it is a distinctly advan- 
tageous procedure. Although it unquestion- 
ably is of small value when utilized alone, and 
when other fundamental principles of selection 
for operation are disregarded, yet in a sequence 
of events preliminary to operation, we believe 
it has a distinctly important position. 

A fourth feature of the attack on carcinoma 
of the colon has been, in our experience, an 
advantageous one; namely, institution of 
graded procedures for their removal. Obvi- 
ously, it is not necessary in all cases to employ 
an operation in two or three stages to remove 
these growths. Certainly, the more sturdy 
patients, with small growths which have been 
discovered early, occasionally may be sub- 
mitted to resection in one stage with favorable 
mortality. This is the exception rather than 
the rule, however, and we are firmly convinced 
that a wider range of operability, as well as a 
more radical type of operation, may be accom- 
plished by undertaking removal in multiple 
stages. 

The right and left halves of the colon, dif- 
fering as they do physiologically and anatomi- 
cally, are different problems technically when 
it comes to a question of resection. We believe 
that the right half of the colon is best removed 
by an operation in two stages, which consists 
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of preliminary union of the terminal portion 
of the ileum and the middle of the transverse 
colon, and at a second stage removal of the 
entire right half of the colon, 2 to 4 weeks 
later. 'The advantage of end-to-side anasto- 
mosis is obvious. The object of resection in 
two stages is to sidetrack an infected growth 
and drain the right half of the colon while in 
addition adequate measures of rehabilitation 
are being substituted. This is not accom- 
plished by lateral union of the ileum and trans- 
verse portion of the colon in nearly so satisfac- 
tory a manner. A large portion of the fecal 
current continues to pass over the surface of 
the carcinoma, and the very object of the 
maneuver in two stages is largely vitiated. 
For growths in the left half of the colon, we 
have come to employ with satisfaction an ob- 
structive type of resection, which is radical 
removal of the local growth and the node 
bearing region in immediate juxtaposition to 
it, leaving a clamp on both ends of the bowel 
for a period of 48 to 60 hours, and then open- 
ing the proximal blade to establish a colonic 
stoma. The subsequent steps of this opera- 
tion consist of removal of the diaphragm be- 
tween the two “gun-barrels” and closure later, 
if necessary. One of us (8) described this op- 
eration in a former publication. At The Mayo 
Clinic it has been employed continuously 
since, with increasing satisfaction, in a large 
group of cases. The mortality rate reported at 
the time of the original paper has not been 
maintained; at that time one of us (8) re- 
ported 31 cases with 1 death. By extending 
the scope of the operation and perhaps being 
a little more enthusiastic than was warranted, 
the mortality rate has risen to 8.6 per cent, 
but the conviction is not without its merits 
that a mortality rate of less than 10 per cent 
in resections of the left half of the colon is per- 
haps justifiable if the figures of operability run 
about 50 per cent. This form of resection is 
obviously strongly contra-indicated in the face 
of obstruction, and when we have not been 
able to decompress the colon satisfactorily 
prior to exploration, we have abandoned the 
method in favor of an operation for drainage, 
such as cxcostomy or colostomy, followed at 
a second stage by some type of resection. ‘The 
resection still may be obstructive resection if 





the surgeon wishes, the objection being that 
there is the necessity for closing two colonic 
stomas occasionally, but this is not a serious 
objection. Also secondary resection may be 
performed, with anastomosis at the same time. 

The old type of Mikulicz operation, popu- 
larized years ago and erroneously named, be- 
cause it was done first by Block many years 
before, we mention only to deprecate except 
in a very small and closely selected group of 
cases. It has the disadvantage of implanting 
carcinomatous cells in the surface of the 
wound in about 12 per cent of the cases, and 
the percentage of cures that follows its appli- 
cation naturally is lower than in more radical 
types of maneuver. Given a weak, elderly 
patient, who harbors a carcinoma in a mobile 
segment of the colon, whose abdominal wall 
can be rapidly infiltrated by local anesthesia, 
and the growth pulled out onto the abdominal 
wall without exploration, manipulation, or 
sacrifice of the blood supply, the old type of 
Mikulicz operation unquestionably is indi- 
cated. Further than in this type of case, it 
has small utility. 

OPERABILITY 

Operability is so variable in the hands of 
different surgeons that it is impossible to do 
more than lay down certain fundamentals, 
which are subject to modification. Our stand- 
ards of operability maintain that if there are 
no demonstrable growths in the liver, or if the 
growth is not firmly fixed to the parietal peri- 
toneum or adjacent viscera, attempts should 
be made to remove it unless the general con- 
dition of the patient is such that operation 
offers no chance of success. One might even 
argue that occasionally growths that are mo- 
bile and resectable, and yet have metastasized 
to the liver, should be extirpated. With this 
view we have no quarrel, and occasionally) 
carry out resection of the growth as a pallia 
tive measure. The reason for this is that death 
from carcinoma of the liver is relatively pain- 
less making justifiable the risk of eliminating 
an obstructing, ulcerating carcinoma which 
may attach itself to adjacent viscera. In 
volvement of lymph nodes, provided the node: 
are in immediate juxtaposition to the growth 
should not hinder resection. It long has been 
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recognized that it is impossible to tell, by pal 

pation alone, whether a node is involved, and 
microscopic section is necessary for this deci- 
sion. Also, study of this series of cases proves 
that many patients with growths which were 
shown at resection to have invaded the nodes 
have lived long and useful lives without re- 
currence. Local fixation not infrequently does 
rule out resection. This is a problem a sur- 
geon must decide on the individual merits of 
sach case. Not infrequently one may remove 
a uterus to which a sigmoidal carcinoma is 
attached, or the top of the bladder, or a seg- 
ment of small bowel, or a segment of the 
stomach, without operative mortality and oc- 
casionally with a brilliant result. In the main, 
however, such operations are palliative, are 
undertaken with huge operative risk, and ex- 
treme care should be exercised, before they 
are undertaken, to weigh the advantages and 
disadvantages to the patient of such a for- 
midable procedure. 

Percentages of operability, then, are not 
very satisfactory gauges from which to draw 
conclusions. So many factors are concerned 
that their evaluation is difficult. The highest 
operability on the colonic and rectal service 
at the clinic, which we have obtained in re- 
cent years, is 68 per cent. Rarely has it ranged 
below 50 per cent, and somewhere between 
those figures is probably a satisfactory esti- 
mate of operability. If it can be maintained 
with the present low operative mortality rate, 
if we can resect as a routine over a span of 
years one of two carcinomata of the colon and 
rectum as they appear, with a mortality rate 
ranging from 5 to 10 per cent, we probably 
will have struck a higher standard than is the 
average in the surgical world. 


OPERATIVE MORTALITY 


Hospital mortality unquestionably has been 
satisfactorily decreased in dealing with malig- 
nant lesions of the colon and rectum within 
the last decade. Although a high rate of mor- 
tality still is recognized as inevitable in deal- 
ing with these lesions, certainly, by co-opera- 
tive care of surgeon and internist, by adequate 
preliminary decompression and rehabilitation, 
by introduction of intraperitoneal vaccination 
and selection of more suitable types of opera 





PROGNOSIS 





IN CARCINOMA OF THE 


COLON 373 


tion for each case, the immediate hospital 
mortality has been reduced. Unquestionably, 
the ratio between hospital mortality and oper 
ability is an important index in the considera 
tion of end-results following radical surgery. 
Although every effort should be made to ex 
tend the horizon of operability to the utmost, 
compatible with reasonable hospital mortal- 
ity, it inevitably follows that such cannot be 
accomplished without a death rate ranging 
from 5 to io per cent. 

It long has been recognized that not only is 
carcinoma of the right half of the colon more 
favorable for ultimate cure following resec- 
tion, but also that operation can be performed 
with lower hospital mortality than if the 
growth is in the left half. It is not our pur- 
pose to consider the factors which enter into 
this, but our experience in this respect paral- 
lels that of other surgeons. 

In the study of this particular series of 453 
patients with carcinoma of the colon, we in- 
cluded only those who recovered following re- 
section, and who were dismissed from the hos- 
pital. In order to obtain some idea of hospital 
mortality, we reviewed the operations done on 
the right and left portions of the colon at The 
Mayo Clinic by the whole group of surgeons, 
during 1930 and 1931. In the right portion of 
the colon, where the choice of operation was 
ileocolostomy in one or two stages, and resec 
tion, there were 84 operations with 9 deaths 
in hospital, or a mortality rate of 10.7 per 
cent. In the left half, on the service of one of 
us (Rankin), from January 1, 1929 to Febru 
ary I, 1930, one type of operation that was 
accepted as a standard but which could not, 
of course, be done in all cases, was obstructive 
resection; 31 operations were done with 3 
deaths in hospital, or a mortality rate of 9.6 
per cent. Although this is not consonant with 
the customary mortality, lower with reference 
to the left than to the right portion of the 
colon, an average mortality rate of 10 per cent 
for the whole colon, we believe, is not unrea- 
sonable, provided the operability is not re- 
duced below 50 per cent. 
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HE appearance of diverticula in the 

body is widespread. The most com- 

monly observed sites are the upper and 
middle portions of the oesophagus, the duo- 
denum, the jejunum (Meckel’s diverticulum), 
the colon, and the bladder. The more unusual 
sites are the larynx, the lower end of the 
cesophagus, the stomach, the ileum, the ureter, 
the urethra, and the biliary and pancreatic 
ducts. 

The most satisfactory classification of di- 
verticula is probably that, based on their 
origin, into the congenital and acquired types; 
because so called true diverticula containing 
all the layers of the structure from which they 
take origin may be either congenital or ac- 
quired and may eventually change into so 
called false diverticula. In the latter instance 
the herniating mucosa and submucosa is the 
most conspicuous structure present in the 
false diverticulum. 

The large bowel is probably more frequently 
the seat of diverticula than is any other struc- 
ture in the body. While large single congenital 
diverticular sacs in the colon have been de- 
scribed, by far the most common type is the 
acquired. These may be present in large num- 
bers and may involve all portions of the colon, 
rarely the rectum, but most frequently the 
sigmoid colon. As will be shown later, these 
diverticula may be microscopic in size and 
consist only of herniation of the mucous mem- 
brane through the circular muscle of the bowel 
or, as we commonly recognize them, they may 
be the size of a pea or hickory nut and often 
contain fecaliths. These sacculations of the 
colon were adequately described by Cru- 
veilhier in 1849, by Virchow in 1853, and 
Rokitansky in 1856. According to Sommer- 
ing they were also described in Matthew 
Ballies’ Morbid Anatomy in 1794. 

The incidence of the involvement of the 
colon in diverticulosis can perhaps be best 
emphasized by quoting the report of W. J. 
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Mayo, in 1930. In this report 2,139 cases were 
considered. Five to 7 per cent of all colon ex- 
aminations revealed diverticula. Spriggs and 
Maxer report that diverticula of the colon 
were shown in 8.3 per cent of all the patients 
subjected to gastro-intestinal X-ray examina- 
tions. In the Mayo group it was estimated 
that 5 per cent of adults over 4o years of age 
have diverticulosis of the colon, whereas, 
such a diagnosis was made in only 28 patients 
under 40 years of age. Hartwell and Cecil 
have reported 2 patients, 7 and 10 years of 
age, respectively, and Ashhurst 1 patient, 7 
years of age, with diverticula of the colon. 

The two outstanding etiological factors 
seem to be age and constipation. Adiposity 
has been mentioned as a predisposing factor, 
but diverticulosis of the colon has been ob- 
served in many thin patients. 

The factors underlying the development of 
diverticula of the colon have received much 
thought. There are several anatomical ar- 
rangements in the colon that may predispose 
to diverticulosis. Poirier and Charpey have 
pointed out that the three longitudinal muscle 
bands or tinea of the colon include practically 
all of the longitudinal muscle of the colon. 
Between these tinea isolated bits of longi- 
tudinal muscle may be found, but in the main 
the muscularis in these areas is composed of 
circular muscle alone. The pleated or gath- 
ered appearance of the colon is due to the 
formation of three rows of sacculations be- 
tween the longitudinal muscle bundles (Fig. 
1). These sacculations are separated by 
falsiform ridges (Fig. 2) composed of all 
layers of the intestine, as much mucosal as 
muscular. The circular muscle is reinforced in 
them and augmented in volume. These sac- 
culations and ridges of the colon retard the 
passage of faces and in constipated subjects 
Charpey observed sacculations of large size, 
like diverticula, which really were but exag- 
gerations of the normal structures. 





In addition anatomically, the penetration 
of the muscularis by the blood vessels seems 
to offer areas of weakness in the bowel wall. 
Klebs first called attention to the possibility 
of diverticula developing through the areas of 
penetration of the muscularis by the vessels, 
and emphasized traction on the mesentery by 
a faeces loaded bowel as a factor in increasing 
the size of the vessel openings. Ernst Graser 
studied this phase of the subject very care- 
fully, making serial sections of the bowel wall 
along the mesenteric attachment. He found 
several microscopic diverticula which were 
herniations of the mucosa through the circular 
muscle. He emphasized as an important fac- 
tor in the development of diverticula passive 
hyperemia, which dilated the veins and so 
increased the space of their penetration 
through the muscularis of the bowel. He 
wisely observed, however, that diverticula 
are not always associated with passive hy- 
peremia. In adverse comment on the theory 
of Graser, Sudsuki studied the sigmoid in 28 
heart cases all suffering with passive hyper- 
wmia and found diverticula in only 6. He 
examined 12 other cases of diverticulosis 
where no passive hyperemia existed. 

Von Hansemann observed at autopsy an 
old man of 85 years who had over 400 di- 
verticula of the ileum, jejunum, and sigmoid. 
In the ileum the diverticula were at the mesen- 
teric attachment and at the site of the pene- 
trating vessels. In the sigmoid they were at 
the antimesenteric border at either side of the 
tinea where there was little or no relation to 
penetration of blood vessels. 

Considering these points experimentally, 
Herchl, Hannon, and Goode injected water 
under pressure into the intestines of corpses 
and found that rupture of the bowel took place 
at the mesenteric border. In live dogs, how- 
ever, the same experiment resulted in rupture 
at the antimesenteric border. (Clumpsky, 
Beer.) It will also be remembered that, when 
a compressed air hose has been applied to the 
anus in spirit of playfulness and the colon has 
been suddenly forcefully dilated, rupture of 
the colon has usually occurred opposite the 
mesenteric attachment. 

Edwin Beer, in a most excellent critical 
review, points out that, while the venous 
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channels through the muscularis may be 
factors in the development of diverticula at 
the mesenteric border, in diverticula of the 
colon their most frequent site of development 
is on either side of the tinea opposite the 
mesenteric border and into the appendices 
epiploice. He believes that muscular de- 
ficiency is an important factor. This may be 
due to wear and tear of age, constipation or 
muscle degeneration, and that through weak- 
ened areas by reason of pressure from within 
caused by constipation, diverticula develop. 

Wolf has recently advanced a new theory 
that due to a disturbance of the neuromuscular 
system of the intestine there is a dysfunction 
of the rhythmical contractions of the seg- 
ments of the large intestine. Eventually a 
small piece of mucosa is caught up between 
muscle bundles and forms the beginning of a 
hernial protrusion. 

We have recently studied histologically a 
number of sigmoid colons containing small 
diverticula without inflammation, as well as 
the colons of aged subjects in whom no clinical 
suspicion of diverticulosis existed. It is an 
interesting fact that if one carefully observes 
the sigmoid colon of old people at autopsy the 
normal sacculations (bossulares of Poirier and 
Charpey) are markedly developed and from 
these can often be expressed small round balls 
of fecal material. The sections of such bowel 
taken between the tinea opposite the mesen- 
teric border frequently show microscopic di 
verticula, which do not follow the vessels 
through the muscularis and consist of hernia- 
tions of the mucosa and submucosal muscu- 
laris and fibrous tissue through the circular 
muscle (Figs. 3, 4). These diverticula show no 
evidence of inflammatory reaction about them 
and from the outside of the bowel their pres 
ence could not be suspected, except in a few 
instances where small fecaliths may be see! 
as dark spots in the subserosal fat. These di 
verticula are really microscopic in size and a 
far as can be ascertained cause no symptom 
and histologically have no evidence of in 
flammation about them. We believe that 
they are of frequent occurrence in the old an 
are a rather common accompaniment « 
muscular changes, such as the fatty degenera 
tion which occurs in the bowel wall of ol: 
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Fig. 1. Drawing showing the sacculated appearance of 
the large intestine due to ridges composed of circular mus 
cle and mucosa shown in Figure 2. (From Poirier and 
Charpey.) 


people. That these diverticula finally pro- 
trude through the entire thickness of the bowel 
wall and usually into the appendices epi- 
ploice is well known. Even at this stage 
where the neck of the sac penetrating the 
bowel wall is small and the pouch outside the 
muscular portion of the bowel wall is the size 
of a pea and contains a faecalith, evidence of 
inflammation may be entirely lacking (Tig. 5). 
Histologically it is seen that the convexity 
of the diverticulum is covered with mucosa, 
muscularis mucosa, and the fibrous tissue 
under the mucosa, but that circular muscle is 
entirely lacking and that only occasionally a 
lew fibers of the longitudinal muscle is present. 
It is very easy to see that when inflammation 
takes place within this sac, it may be the 
cause of inflammatory processes outside of the 
owel wall, such as adhesions, abscess forma- 
‘ion, fistula in the neighboring structures, etc. 
in the histological sections there are areas 

owing the vessels penetrating the circular 

uscle of the bowel and creating a real break 


DIVERTICULA OF 


THE COLON 77 





Nig. 2. Falsiform ridges between the longitudinal muscle 
tinea formed by circular muscle and mucosa which cause 
the pleated or gathered appearance of the colon From 
Poirier and Charpey 


in the muscularis without any tendency for 
the mucosa to herniate through the muscle 
(Fig. 6). Conversely, along the neck of the 
diverticulum penetrating the circular muscle 
there is no particular evidence of large blood 
vessels (Fig. 7). 

It appears then that, in the aged, conditions 
exist in the muscularis which allow an easy 
herniation of the mucosa and submucosa. 
This hernia goes between circular bundles and 
is at first surrounded by them. After com- 
pletely penetrating the muscularis, the periph- 
ery of the sac is covered by mucosa and 
submucosa consisting of the muscularis, 
mucosa, and fibrous tissue and over this the 
subserous fat. As the diverticulum increases 
in size it commonly insinuates itself into the 
base of an appendix epiploica where the body 
of the sac enlarges into a globular structure 
and commonly contains dry fecal material or 
a real fecal concretion. The neck of the sac 
is small as it penetrates the muscularis and 
the opening into the bowel may be very diffi- 
cult to see. During this whole stage of devel- 
opment no evidence of inflammation may be 
present in histological study, though it is 
logical to assume that ideal situations exist 
for inflammation in the body of the sac, which 
has a narrow opening into the bowel and may 
be easily occluded. 





Fig. 3. Microscopic acquired diverticulum of the colon 
opposite the mesenteric attachment between the longi- 
tudinal muscle tinea penetrating the circular muscle. 
Herniating mucosa covered with muscularis mucosa and 
some circular muscle fibers. There is shown no evidence of 
inflammation. 


The pathology, symptoms, and treatment 
of diverticulitis will be considered under one 
head, because the symptoms and their treat- 
ment depend on the particular pathological 
process present in any given case. 

The literature contains many splendid con- 
tributions which will be here but briefly gen- 





a, Well defined acquired diverticulum of colon 


Fig. 5. 
herniating through circular muscularis and containing 
fecal material. No evidence of inflammation. 6, Penetra- 
tion of vessels through circular muscle without any tend- 
ency to diverticulum formation. c, Beginning microscopic 
diverticulum. 
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Fig. 4. Small acquired diverticulum of colon completely 
penetrating bowel wall into appendix epiploica. Circular 
muscle of bowel shown extending part way up sides of the 
sac and well developed muscularis mucosa completely 
covering sac. a, Appendix epiploica; 6 circular muscle; 
c, muscularis mucosa. 


eralized. (Edwin Beer, Hartwell and Cecil. 
Watson, Mummery, Spriggs, Telling and 
Gruner, Telling, Judd and Pollock, Case, 
Rankin and Brown, and W. J. Mayo). Mayo’s 
classification will be followed as it seems to b« 
not only simple but the most inclusive. 

1. Self-limited diverticulitis is the most com 
mon type (Figs. 8,9). The inflammatory proc 
ess is limited to the wall of the sac and is 
characterized by recurrent attacks of ab 
dominal soreness, cramps, irregular bowe 
habits and gas formation. Because of th 
feeling of incomplete or unsatisfactory bowe' 
movements, the patient takes cathartics o: 
falls into the hands of a “colonic flusher, 
both of which habits are bad. The treatmen 
consists in the exclusion of seeds, bran, nuts 
coarse, undigestible material, and the in 
clusion of cooked fruit, finely divided cellulos 
vegetable in the diet. Local application o 
heat and the tincture of belladonna will rela 
bowel spasm and control the pain in mos 
instances. The patient should lead a ‘para! 
fin” life (DeQuervain) taking mineral o 
daily. While cure of this condition is n¢ 
possible, by following the above regimen th 
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muscle of colon but with no evidence of large blood vessels 
accompanying the sac. At a blood vessels penetrating the 
circular muscle layer without tendency for herniation of the 
mucosa. 


patient usually gets along with reasonable 
comfort. It should be emphasized that cathar- 
tics and large enemas are the worst possible 
agents to employ. 

2. Peridiverticulitis. A. The process may 
be acute with sudden onset, leading to per- 
foration with peritonitis. Here the symp- 
toms and treatment are the same as in acute 
perforative peritonitis except that the process 
is on the left side. 

B. The process may be chronic with recur- 
rent attacks of local peritonitis with adhesions 
which occasionally involve the bowel in 
kinks or volvulus. The symptoms in this 
group are of local peritonitis or of chronic or 
acute ileus. In the former the treatment is 
expectant and palliative, and in the latter 
operative if the process is acute or interferes 
to a serious degree with intestinal function. 

3. Diverticulitis and peridiverticulitis with 
abscess formation may result in entero-intes- 
tinal, enterovesical, (Fig. 10) enterocolic, or 
other fistula. Local abscess formation or 
retroperitoneal abscess formation beneath the 
sigmoid or caecum (Fig. 11) may give symp- 
toms similar to perinephritic or appendiceal 
abscess. In this unusual type of extraperi- 
toneal abscess formation the relation to di- 
verticulitis must be kept in mind in order to 
make a diagnosis. If the process is subacute 
and a large mass develops, there may be 
evidence of ileus and a colostomy above the 
process will be indicated. In enterovesical 
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Fig. 7. Well defined acquired diverticulum of colon 
completely penetrating the circular muscularis. No evi 
dence of large vessels accompanying the herniation of 
mucosa and submucosa. 


fistula this is often desirable and after the 
acute inflammatory process has receded, the 
fistulous communication can be disconnected 
by operation (David). When the process is 
acute the resemblance to appendiceal abscess 
or perinephritic abscess makes a differential 
diagnosis¥difficult or impossible. Retroperi- 
toneal drainage should be carried out. 





Fig. 8. Large acquired diverticula of sigmoid colon. 
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Fig. 9. Multiple diverticula of colon especially involving 
sigmoid. R z c : 7 

Fig. 11. Large diverticula of ascending colon which h 
suddenly penetrated the bowel and resulted in a ret 
cecal abscess which simulated acute appendicitis un 
which diagnosis the patient was operated upon. 





Fig. 10. Multiple diverticula of colon with filling defect 
at a due to chronic inflammatory narrowing and accom- 
panied by an enterovesical fistula at that point. A sub Fig. 12. Filling defect of sigmoid colon due to inflam 
hepatic abscess developed later from a diverticulitis of the tion and fibrosis of the bowel by reason of multiple di 
hepatic flexure of the colon. ticulitis. 
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4. Diverticulitis associated with obstruction 
the bowel, giving the symptoms of tumor, 
ling defect in X-ray (Fig. 12), and in 5 to 10 
er cent of the cases blood in the stool 
spriggs) makes a differential diagnosis from 
ircinoma of the bowel very necessary. The 
ithological process is one of chronic in- 
immation of the bowel wall around the di- 
‘rticula, resulting in fibrosis of the bowel wall 
id narrowing of the lumen of the bowel. The 
ifferential diagnosis from carcinoma is not 
sy and may be impossible to make. The 
\ronicity of the lesion, the presence of other 
verticula, and the absence of blood and pus 
. the stool favor diverticulitis. The correct 
diagnosis can be made only at operation in 
some cases and Daniel Jones properly em- 
phasizes the necessity for operative explora- 
tion when bleeding from the bowel is from 
high up and there is a filling defect in the colon. 
In differentiating diverticulitis with bleeding 
from carcinoma of the colon, Jones points out 
that the surgeon will be in error more often 
if he fails to explore such patients. If the 
fibrosis of the bowel from diverticulitis reaches 
the point of obstruction and symptoms of ob- 
struction are present, the bowel should be 
resected, usually after a preliminary civcos- 
tomy. 
5. Diverticulitis with carcinoma. If there is 
a causal connection between diverticulitis 
and carcinoma it has not been clearly demon- 
strated. That diverticulosis and diverticulitis 


are often noted in the presence of carcinoma 
is well known, and diverticula in close relation 
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to carcinoma is also observed. It is safe to 
say that the relation of chronic inflammation 
to carcinoma is much the same in the bowel as 
it is elsewhere in the body. The important 
principle is that early exploration is war- 
ranted if any suspicion of carcinoma exists. 
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HISTORY AND DEVELOPMENT OF THE SURGICAL TREATMENT 
OF FACIAL PALSY! 


ARTHUR B. DUEL, M.D., F.A.C.S., NEw York 


YY NHERE is a trite saying that “the face 
is the mirror of the soul.” 

The crude drawings by the earliest 
artists as well as the finest portraits by the 
great masters of painting have depicted char- 
acter, or the state of mind of their subjects, 
not alone by their positional attitude, but, 
in addition, by the expression of the face. 
Ever since there have been written records, 
descriptions of facial expression have been 
employed to portray characters or moods. 
The historian, the poet, the dramatist, the 
writer of fiction, the story teller, have all 
leaned quite as heavily on descriptions of 
facial expressions to depict the vagaries of 
mind of their characters as they have on the 
recital of what these persons have said or done. 

The constant emotional response in the 
facial muscles to the vagaries of mind of an 
individual gradually molds his visage into an 
almost unmistakable type, certainly evident 
to a practiced physiognomist, and, usually as 
well, to his sophisticated fellow-beings. 

Volitional changes of expression also are 
very manifest; yet it is the constant play of 
emotional expressions rather than the volun- 
tary movements which bring about the facial 
configuration that characterizes the individ- 
ual. 

My present discourse deals exclusively with 
the lesion known as facial palsy. I need hardly 
dwell upon the intense misery experienced by 
the victim. Inasmuch as he or she is deprived 
completely of what we may call ‘“‘the language 
of facial expression,’ the whole social life of 
the sufferer is threatened, and, in many in- 
stances, the capacity for self maintenance is 
seriously impaired, if not entirely lost. 

In my examination of the multitudinous 
case reports, I have noted that the French 
observers depend largely upon the word 
“grotesque” to describe the facial appearance 
of the patient. 

Considering the pitiful nature of the results 
of the lesion it is not surprising to find, in the 
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medical literature dealing with the subject, 
evidence both of the deepest sympathy on the 
part of the surgeon or physician, and an eager 
grasping at any remedy that promises com- 
plete, or even partial, recovery. 

In a chronological bibliography, beginning 
in the year 1776, which was prepared for me 
at the New York Academy of Medicine, | 
found myself confronted by some 1,829 arti- 
cles, all dealing with facial palsy. Some oi 
these articles are merely case reports; others 
deal with the probable cause of the lesion; 
others with the then accepted remedies. 

Up to the year 1879, there is no recorded 
attempt to “cure” facial palsy by surgical! 
methods. Drobnik at that time anastomosed 
the spinal accessory to the facial (10). 

Occasionally, there is keen vision into th 
possibilities of surgery based on recoveries 
which followed spontaneous or surgical cures 
of suppurative conditions in the middle ea: 
or mastoid bone. 

The writings of that great observer, Si: 
Charles Bell, well over a century ago, wil! 
always be a delight and inspiration to all who 
may be interested in this particular field (3 
His classical work published in 1822 on Thi 
Anatomy and Philosophy of Expression em 
bodies an analysis of emotional and voluntary 
expression in man and animals based on 
very exhaustive anatomical and physiologica 
research. He pointed out the elaborate sys 
tem of muscles provided for the infinite shade 
of emotional expression in humans as com 
pared with the simpler outfit provided in th: 
lower animals to meet their requirements. 

About the year 1890, keen observers in th 
treatment of facial palsy had discerned tha 
when the lesion had resulted from suppuratin 
ears, Or mastoiditis, recovery from the paral) 
sis often followed the arrest of the purulen 
discharge, whether this occurred spontan: 
ously, or by operative interference. 

When surgery of the temporal bone had = 
advanced that operators no longer feared 1 
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Fig. 1. At time of operation, Fig. 2. 
March 18, 1931. 


invade this particular region, the results were 
two.old: on the one hand there were those 
who were possessed of an extreme fear lest 
they should even touch the facial nerve. 
Facial paralysis must be avoided at all costs! 
On the other hand, there were those who, 
fired by overenthusiasm, or overconfidence, 
were less cautious. Consequently unskilled 
surgery of the temporal bone brought with it 
an ever increasing number of cases of acci- 
dental facial paralysis. 

Confronted by these lamentable facts in the 
next decade, constructive efforts to repair the 
palsies resulting from these accidents were 
made by several men. 

As early as 1895, Sir Charles Ballance (1) 
united the distal end of a divided facial nerve 
to the side of the spinal accessory nerve. The 
face responded a few months later to faradic 
stimulation and there appeared a partial vol- 
untary control of the facial muscles together 
with marked associated movements of the 
shoulder. In 1898, Faure (12) united the facial 
to a branch of the spinal accessory. Then fol- 
lowed in rapid succession experiments by 
Barrago-Ciarella (5) and Manasse (18). Their 
eflorts were confined to anastomosis of the 
facial nerve with adjacent nerves in the neck. 

Without attempting to give a complete 
survey of this work, I may mention Ballance, 
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In repose, 14 months later. 
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Fig. 3. Showing emotional response, 
14 months later 


Watson-Williams(22) and Colledgein England, 
Gluck(14), Kummer (16), Koerte (15), Tilmann 
(21) in Germany and Austria, Harvey Cush- 
ing (9), Frazierfand Spiller (13), Keen, Tay- 
lor, Elsberg, Beck (6), Adson, Lillie, Lear- 
month, in America, and Faure in France. 

Improvement in technique and selection of 
better nerves rapidly advanced so that today 
we are witnessing the very best results that 
can ever be expected in the realms of anastomo- 
sis in the surgical treatment of facial paralysis. 

By the brilliant efforts of these and many 
others along similar lines, it has been defi- 
nitely demonstrated that a successful anasto- 
mosis of a neighboring nerve to the facial 
nerve can restore the contour of the face in 
repose; and by education can, to a limited 
extent, bring about voluntary controlled facial 
movements. Thenervesat first employed were 
the spinal accessory, the descendens noni, the 
hypoglossal, the glossopharyngeal. 

It was discovered, too, that, with a few 
exceptions, the hypoglossal was more satis- 
factory than the spinal accessory; that, in 
turn, the glossopharyngeal was better than 
the hypoglossal. While improvement in the 
technique of these various anastomoses 
brought about better functional results, it was 
nevertheless noted that there remained two 
adverse factors to be considered. First, the 
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sion, March 10, 1932. 


inevitable associated movements marred the 
results; and, second, even in the most suc- 
cessful cases there was an entire lack of emo- 
tional expression. And emotional expression, 
as we all know, is a very important element 
in the daily contacts of a human being. 
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Fig. 4. Before operation, Fig. 5. In repose, May 15, 1932 Fig. 6. In action, May 15, 1932. 


Fig. 7. Before decompres Fig. 8. Tn repose, three months later. Fig. 9. Showing emotional response 


months later. 


In these circumstances, surgeons wert 
dissatisfied. In 1930, Sir Charles Bal 
invited me to collaborate with him in a 
fort to improve the method of operative 1 
ment of facial palsy. Aided by generous 
tributions from four foundations and : 
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personal friends, we constructed an animal 
laboratory at my country place where we car- 
ried out our experiments. The result of our 
work, presented to the American Otological 
Society in June, 1931, was published in the 
Archives of Otolaryngology (2). 

We carefully and conscientiously repeated 
all the anastomosis operations here mentioned. 
We added anastomosis with sensory nerves 
which was successful in restoring facial control 
marred by no associated movement. 

But, motor restoration by this method re- 

mained slow and incomplete and again we 
were confronted by the fact that there was 
no emotional restoration. Gradually we 
evolved the idea that a direct repair might 
overcome these deficiencies. Hence we em- 
ployed autoplastic grafts—bridging the gap 
from the proximal to the distal segment of the 
divided facial nerve, with grafts from the fol- 
lowing nerves: (1) reversed facial, (2) ex- 
ternal respiratory (Bell’s), (3) intercostal, 
(4) descendens noni, (5) median cutaneous 
of the arm, and (6) great auricular. 
- In a large series of animals we were uni- 
formly successful in restoring the facial func- 
tion by introducing grafts taken from either 
motor or sensory nerves. Moreover, we dem- 
onstrated that we might use a graft of any 
length, reversed or unreversed, according to 
the demands of circumstances. Nevertheless 
in reporting the results of operations on these 
animals, we could make no categoric state- 
ment with regard to restoration of emotional 
expression. As far as we could judge, emo- 
tional expression of the comparatively limited 
nature exhibited by primates and cats was 
unimpaired; but not until we could operate 
for the benefit of humans could we be satis- 
fied that this method of repair would meet 
all their higher requirements for the nuances 
of emotional expression. 

I wish to state here that this is by no means 
an entirely new idea. It has long been known 
that the function of a divided nerve might be 
restored by the introduction of a graft into 
the gap; it has been employed in the soft parts 
lor many years. Success, moreover, has fol- 
lowed upon the use of grafts in other regions 
much longer than any which could ever pos- 
sibly be required in the repair of an injured 
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facial nerve. The reason that it was not long 
before attempted was clearly because the 
facial nerve, in its course through the temporal 
bone, is enclosed in a bony tube of ivory-like 
density. 

The idea of repair within the temporal bone 
had already been suggested by Ney (20), 
Martin (19), and Bunnell (7). As a matter 
of fact, the very idea of employing a long 
graft from the sural nerve was suggested by 
Dr. Bunnell, of San Francisco, in 1925. I 
have since learned that he actually employed 
such a graft in 1930 and that the operation 
resulted in partial recovery of facial function 
which is still improving. However, we were 
quite unaware of his work until it was called 
to our attention after the publication of our 
paper (2). 

The accompanying pictures, taken from 
moving picture films made of 3 cases selected 
from a series of 13 cases, illustrate a wide 
variety of intratemporal repairs. 

The first was a baby who suffered an accidental 
removal of 27 millimeters of facial nerve. This was 
repaired by a graft from Bell’s anterior respiratory 
nerve, 48 hours after operation (Figs. 1, 2, 3). 

The second was an adult patient. In this instance 
30 millimeters of nerve was accidentally removed 
in the course of a radical operation. Repair was 
done 11 months after injury. Bell’s anterior respira- 
tory nerve, 30 millimeters, was excised and imme 
diately transplanted (Figs. 4, 5, and 6). 

The third film was made of a child who suffered 
an injury of the nerve by fracture and compression 
of the fallopian canal. The nerve was uncovered 
and the sheath was slit over an area of to millimeters. 
Decompression only was done. No graft was neces 
sary (Figs. 7, 8, and 9). 

With these and a number of other successes 
which I reported at the annual meeting of the 
American Laryngological, Rhinological and 
Otological Society (2), I believe that a 
method of dealing with facial palsy has been 
presented, which offers sufficient improvement 
over the methods of anastomosis of the facial 
with other nerves to warrant the discontinuance 
of that method except in very rare instances. 

However, often while contemplating the 
manner of progress and the varying speed of 
improvement at different stages of the re- 
covery in both animals and humans, certain 
phenomena kept obtruding themselves into my 
thought, arousing three questions for solution: 
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First, why, in all the grafted cases, was 
there a long period of inactivity, followed by 
a beginning slight response in the muscles, 
and then, directly after this, a rapid—almost 
tumultuous—improvement? 

Second, why did this same phenomenon 
occur when the ends of a freshly severed nerve 
were simply brought together with no inter- 
vening graft; i.e., the same relative period of 
delay followed by beginning recovery, and 
then, tumultuous recovery—even though the 
actual elapsed time from injury to recovery 
might have been much shorter? 

Third, why, when the graft was interposed, 
did the length of time of the delayed response 
vary according to the length of the graft? 
Why, after faint response first appeared, did 
the subsequent “tumultuous’’—final, com- 
plete—recovery take place in about the same 
added time in all cases, regardless of whether 
the previous delay had been of short or long 
duration? 

Now, the answer to all these queries is to 
be found in the stupendous and splendid re- 
search in nerve degeneration and regeneration 
which has been going on for 40 years. Even 
earlier than this, as far back as 1873, Létiévant 
(17), had done some work on the union of 
nerves which stimulated Ranvier (8) and 
Vanlair (8), Forssman (8), Ballance and 
Stewart (4) in this research. Then came a 
host of ardent workers, each adding much to 
the knowledge of the subject which, in its 
very nature, presented almost insuperable dif- 
ficulties (8). 

There developed two schools whose disciples 
agreed as to what took place—but not as to 
how it took place. The contestants have some 
of them been calm and open minded; others 
belligerent and unyielding. 

Leaving out of the question for the moment 
how it takes place, what takes place is that a 
divided nerve suffers a “‘traumatic degenera- 
tion” for a short distance in the cut ends of 
both its proximal and distal segments. There 
is a slight difference in the two segments in 
this traumatic degeneration owing to the fact 
that the proximal segment is in direct com- 
munication with the so called trophic in- 
fluences emanating from the central station, 
and, as a consequence, its wires or axons—or 
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whatever you choose to call them—do not de 
generate except for a short distance proximal 
to the place in the nerve trunk where the 
trauma has occurred. 

The proximal axons multiply and try to 
push on out into the distal space hoping to 
make some connections, and do some work 
again. Many of these, failing to make con 
nections, turn back—get “balled up” so to 
speak; hence the so called bulbous end of th: 
proximal segment. 

Now the distal segment undergoes a simila: 
traumatic degeneration of the cut end which 
is necrotic in character; but, having no con 
nection any longer with the central trophi: 
influences, it makes no effort to function: 
there is no multiplication of axons; no bulbous 
end. In addition to this traumatic degenera 
tion it undergoes another form of degeneratio: 
throughout its whole extent, right down to 
the terminal end plates, which transmit th 
nervous force to the muscle fibers. 

This is called wallerian degeneration. What 
is wallerian degeneration? It is a very deii 
nite complicated process which begins at once 
in the distal segment of a nerve when it is 
cut off from its central station at any point 
This may take place by a squeeze from toxi: 
poisoning or inflammatory swelling as in 
Bell’s palsy, or by actual division as in acci 
dental trauma. When this happens, ever) 
last nerve cell in every axon disintegrates ani 
finally disappears, leaving a system of tracts 
or tubes called bands of Buengner. 

Now the question of how this takes plac 
has caused a great deal of strife and differenc: 
of opinion. Volumes have been written about 
it. Suffice it to say that “digestive ferments. 
“enzymes,” “chemical or electrical influences. 
bring about a granular and fatty degeneration. 
resulting in a mass of detritus in these tubes 
which, by invasion of phagocytes from the 
blood stream, is taken up and removed 
finally leaving the cleared out tubes. These 
tubes then contain no nervous elements ca- 
pable of transmitting nerve impulses. ‘They 
are past that possibility when response to 
faradic stimulation ceases. In time these pat! 
ways are completely vacated and made realy 
to receive new axons from the proximal s¢¢- 
ment if they are permitted to enter. 














What’s to prevent them? Pus, fat, muscle, 
toxic products, foreign bodies, leucocytes, 
lymph in the scar. Do any of these impedi- 
ments succeed in stopping all axons? Cer- 
tainly not! Usually a few get by every obstacle 
but not in sufficient numbers to bring back 
muscular function. 

When free passage is provided, they “shoot 
through” with incredible speed and eventually 
many of them form connections with the 
terminal end plates in the muscle fibers. 

The degenerative process in the distal seg- 
ment goes on for several weeks. The main 
part of it, however, is accomplished in 2 or 
3 weeks. There is a time when the remaining 
products of degeneration in the distal segment 
are supposed to have a “chemotactic action,” 
—a “come hither,’”’—an “attraction” for the 
axons of the proximal segment. They are 
supposed to orient them: to exert a wis a 
fronte from the distal segment, aiding the vis 
a tergo from the proximal segment. ‘This 
chemotactic influence is supposed to be at 
its best about the end of the second week. 

This observation was made by Ottorino 
Rossi who published an account of some clini- 
cal work he had done in Man, quoted by 
Cajal where he says (8) “the ideal graft is 
the peripheral stump, with bands of Buengner, 
newly taken from the animal operated on, 
8 to 15 days after the operation. The newly 
formed fibers travel through it with an ex- 
traordinary speed, deviations and retrogres- 
sions being very much diminished. In order 
of effectiveness there then follow grafts of 
fresh nerves without bands of Buengner, and, 
finally, normal nerve segments which are pre- 
served in a physiological salt solution under 
aseptic conditions.” (Tello.) 

However, the larger the animal and the 
larger and older the nerve, the longer the 
degenerative process takes. My own ex- 
periments on rhesus monkeys lead me to 
think that it takes about 3 weeks to clear the 
tracts sufficiently for the best clinical results. 

At any rate, this process of clearing out of 
the tubes in the distal segment of a divided 
nerve takes place through the combination 
of chemical and circulatory influences very 
actively for a period of from 2 to 4 weeks, 
and continues less actively for a much longer 
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time. And here one finds the answer to my 
questions about grafts. 

When a nerve is divided and immediately 
reunited there follows a period of “hesitation” 
before recovery begins to be manifest, because 
this wallerian degeneration in the distal seg- 
ment must take place, and the paths be 
at least partially cleared, before the new 
axons from the proximal segment can travel 
through. A fresh graft, excised from another 
nerve, is crowded with nerve cells which must 
“degenerate” and be cleared out in the same 
manner before newaxons can pass through. This 
process, when the nerve graft is immediately 
transplanted, must be accomplished with the 
handicap of no circulatory apparatus at first, 
and only a poor one for some time. The graft 
must live on the fluids in which it is bathed 
and which are exuded from surrounding tis- 
sues, until it finally develops a circulatory 
system of its own. 

In the meantime, the whole distal segment 
with its undisturbed circulation has gone 
through wallerian degeneration rapidly. Then, 
when the transplanted graft is finally cleared 
out sufficiently so that the axons from the 
proximal segment no longer impeded have 
pushed on through it, they are “received with 
open arms,” at least with open tubes, by the 
distal segment. Hence the long delay while 
the graft is being traversed, finally followed 
by signs of slight improvement as some axons 
reach their terminal connections; and then 
“tumultuous” improvement as hundreds of 
others do the same. 

Then, why will not cutting the nerve se- 
lected for graft material, and allowing the 
distal segment to degenerate for the proper 
time in its own environment with its undis- 
turbed circulatory apparatus—just as happens 
in the distal segment of the facial—clear out 
the tubes, and render a graft which has been 
excised from it almost equal to the degener- 
ated distal segment of the facial, as a conveyor 
of axons? 

I have tried the plan on a number of rhesus 
monkeys and it works. I have “prepared” 
the anterior femoral cutaneous and the great 
auricular in this way. Degeneration has been 
allowed to take place for from 10 to 35 days. 
The protocol of the experiments follows: 
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PROTOCOL OF THE EXPERIMENTS 


\utoplastic nerve grafts—“prepared” by degeneration in 
situ 
Controls—fresh grafts 
1. The anterior femoral cutaneous nerve 
Single strand 
Experiment 3—rhesus No. 8 
Experiment 5—rhesus No. 11 
Experiment 7—rhesus No. 17 
Double strand 
Experiment 1 
Experiment 2 
Experiment 4 
Experiment 8 


rhesus No. 10 
rhesus No. 2 
rhesus No. 16) 
rhesus No. 18 
Two strands 
Experiment 6—rhesus No. 16 
2. The great auricular nerve 
Single strand 
Experiment 10 
Experiment 11 
Experiment 12 


rhesus No. 13 
rhesus No. 14 
-rhesus No. 25 


S) 


Three strands 
Experiment 9 
Experiment 13 


rhesus No. 12 
rhesus No. 26 


Control 
1. Experiment 1 
2. Experiment 9 


Autoplastic nerve grafts. The nerves employed in these 
experiments were (1) the anterior femoral cutaneous 
nerve and (2) the great auricular nerve. 

A, Control. A graft, freshly excised from another nerve 
was immediately placed in the gap between the proximal 
and distal segments of a dividend facial nerve. Varying 
lengths of gap determined by removal of segments of 
varying measured lengths of the facial nerve. 

B. A graft from the distal segment of a similar nerve 
which had been previously “prepared.” By “preparation” 
we mean that the nerve was divided. The distal segment 
was then left, undisturbed by dissection, in its own bed, 
for varying periods while it underwent wallerian degenera 
tion, in exactly the same manner in which the distal seg 
ment of a facial nerve degenerates after division or injury. 

These grafts, used as paths to convey axons from the 
proximal to the distal segment of the divided facial nerve, 
are taken from nerves which have undergone varying 
periods of degeneration to determine, if possible, at what 
stage of this degeneration they will prove most attractive 
to the axons; or, at least, present the minimum obstruction 
to their vis a tergo. 


Note.—In a series of 22 rhesus monkeys the function of the facial 
nerve was ablated either by division, refrigeration, or injection of al 
cohol within the sheath, thereby causing immediate facial palsy as 
evidenced by loss of all voluntary, emotional, or reflex action. The distal 
segment was stimulated with the faradic current, at 12 to 24 hour in- 
tervals, to determine when muscular response d’sappeared. (Wallerian 
reaction of degeneration.) In 8 it disappeared in 24 hours; in 11 it 
disappeared in 60 to 72 hours; in 2 it disappeared in g6 hours. In 1 
response persisted 9 days. 


Experiment 1—rhesus No. 10, control. 

48 hours. Complete loss of response in muscles of face 
to faradic stimulation. A double strand of the anterior 
femoral cutaneous nerve, 5 millimeters, inserted in gap. 

44th day. Faint response to strong faradic stimulation 
in muscles of upper lip. 
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48th day. Faint response to strong faradic current in 
upper and lower lips. 

63rd day. Faint response in nose and lips. 

7othday. Facial tic inmuscles around the mouth; greatly 
aggravated by faradic stimulation or conjunctival irrita 
tion. Winking reflex on threat and conjunctival irritation 

77th day. Tic very evident; no voluntary movements. 

86th day. Response in muscles of lips to weak faradi: 
current. Faint response in all muscles of face to stron 
faradic current. 

gsth day. Facial tic marked when animal is tied t 
table; violent on conjunctival irritation or faradic stimula 
tion. 

Note——Difficult to differentiate between response t 
faradic stimulation and tic, as animal makes sam 
responses when stirred up by stimulation on normal sid 

121st day. Facial tic still marked. Response to stron 
faradic current in all muscles. 


The tic is interesting in connection with 
the series of immediate grafts and various 
anastomoses recounted by Sir Charles Bal 
lance and myself in our experiments reporte:! 
in 1931. (Arch. Otolaryngol., 1932, Jan.). 


Experiment 2—trhesus No. 2. 

96 hours. Complete loss of response to faradic stimu! 
tion in muscles of the face. A double strand of the a 
terior femoral cutaneous nerve was prepared Io days, 
millimeters, and inserted in the gap. 

22nd day. Faint response to strong faradic stimulati 
in the muscles of upper and lower lips. Tests at 2-d: 
intervals showed only weak response in the same musc! 
up to the 43rd day. 

43rd day. Distinctly better response in all the musc|: 
around nose and mouth: faint response around eye. 

4oth day. Distinct improvement evident in all muscl 

55th day. Active response to weak faradic stimulati 
in all muscles. 

57th day. Still improving; conjunctival reflex ar 
threat reflex present. 

61st day. Shows quick response in all muscles 
tary and emotional responses very evident. 

78th day. Very marked progressive improvement. 

Experiment 3—rhesus No. 8. 

48 hours. Complete loss of response to faradic stimu 
tion in muscles of the face. A single strand of the anteri 
femoral cutaneous nerve, prepared 10 days, 7 millimet: 
was inserted in the gap. 

17th day. Weak response to strong faradic stimulat 
in the muscles of upper and lower lips and nose. Stimu 
tion at 2 day intervals showed no definite change unt 

34th day. Definite response to strong faradic stimu! 
tion in all muscles of face. 

44th day. Response to weak current around mou 
and to strong current in all other muscles. 

55th day. Response to weak current in all musc! 
conjunctival and threat reflexes in eye muscles; spon 
neous movements. 

73rd day. Marked progressive improvement. 

87th day. Active conjunctival and threat refles 
Faint response to weak current in all muscles. Fa: 
tic in lower muscles of face: observed when animal is 
agitated and greatly aggravated by conjunctival irritation 
and faradic stimulation. 

116th day. Facial tic still present. Response to w 
faradic current improved in all muscles. 

Experiment 4—trhesus No. 9. 


volu 














48 hours. Complete loss of response in muscles of face 
to faradic stimulation. A double strand of the anterior 
femoral cutaneous nerve, prepared 11 days, to millimeters, 
was inserted in the gap. 

14th day. Faint response to strong faradic stimulation 
in muscles of upper lip and nose. 

30th day. Definite response to strong current in all 
muscles; conjunctival and threat reflexes in eye; sponta- 
neous movements. 

32nd day. Unfortunately the animal died from the 
anesthetic. It was the most promising case in this series. 

Experiment 5—rhesus No. 11. 

15 hours. Complete loss of response in muscles of face 
to faradic stimulation. Single strand of anterior femoral 
cutaneous nerve, prepared 1o days, 6 millimeters, in- 
serted in gap. 

20th day. Faint response to strong faradic stimulation 
in muscles of upper and lower lips. Tests at 48 hour in- 
tervals for following 16 days showed no definite change. 

13rd day. Response to weak current in muscles around 
mouth and nose; to strong faradic current in muscles of face. 

57th day. Conjunctival and threat reflexes in eye; 
spontaneous movements. 

62nd day. Marked improvement in all muscles of face. 

o8th day. Progressive improvement. 

70th day. Fair response to weak faradic current in all 
muscles. Active conjunctival reflex. Facial tic in lower 
muscles of face. 

goth day. Associated tic still marked on conjunctival 
irritation or faradic stimulation. Good response to strong 
faradic current. 

111th day. Tic appears less evident. Muscular responses 
to faradic stimulation decidedly improved. 

Experiment 6—rhesus No. 16. 

68 hours. Complete loss of response in muscles of face 
to faradic stimulation. Two strands anterior femoral 
cutaneous nerve, prepared 14 days, 7 millimeters each, 
were inserted in the gaps; first to auriculotemporal, which 
had been accidentally divided; second to main branch. 

20th day. Faint response to strong faradic stimulation 
in muscles of upper and lower lips. 

38th day. Distinct response in all muscles of face to 
strong faradic stimulation. 

45th day. No marked change. 

7oth day. Distinct response in muscles of upper and 
lower lips to weak faradic stimulation. Response in all 
muscles of face to strong faradic stimulation. 

8ist day. Conjunctival and threat reflexes in eye 
muscles. Facial tic in lower muscles of face—exaggerated 
by conjunctival irritation or faradic stimulation. Response 
in all muscles of face to weak faradic current. 

87th day. Tic not as regular or as strong. All muscular 
responses rapidly improving. 

Experiment 7—rhesus No. 17. 

72 hours. Complete loss of response in muscles of face 
to faradic stimulation. A single strand of the anterior 
femoral cutaneous nerve, prepared 21 days, 12 millimeters, 
Was inserted in the gap. 

_ 26th day. Faint response to strong faradic stimulation 

in upper and lower lips. 

_ 37th day. Faint response to strong faradic stimulation 

in muscles of upper and lower lips, and around nose. 
sist day. Response in all muscles of face to strong faradic 

current. 

95th day. Conjunctival and threat reflexes present. 
Facial tic appeared in lower muscles of face. Response in 
all muscles of face to weak faradic current. 

73rd day. Conjunctival reflex active. Facial tic exag 





gerated by threat, irritation of conjunctiva, or faradic 
stimulation. 


All muscular responses were improving. 
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79th day. Facial tic not as regular or as strong. Muscular 
response to faradic stimulation improving rapidly. 

Experiment S—rhesus No. 18. 

218 hours—g days, 2 hours. Complete loss of response 
in facial muscles to faradic stimulation. A double strand 
of the anterior femoral cutaneous nerve, prepared 35 days, 
8 millimeters, was inserted in the gap. 

16th day. Faint response to strong faradic stimulation 
in all muscles. Weak conjunctival reflex, no threat reflex. 

23rd day. No marked change. 

51st day. Conjunctival reflex incomplete. Response in 
all muscles to strong faradic current improved. Weak 
faradic current causes response in muscles of upper and 
lower lips and nose. 

soth day. Active conjunctival reflex. 
lower muscles of face. Response in all muscles of face to 
weak faradic current. Stimulation and conjunctival irrita 
tion exaggerate facial tic. 

65th day. Facial tic decidedly less evident. 
response in muscles of face to weak faradic current. 

Experiment o—rhesus No. 12. Control. 

48 hours. Complete loss of response in muscles of face 
to faradic stimulation. Three strands of the great auricular 
nerve, 5 millimeters, was inserted in the gap. Stimulation 
with faradic current at short intervals gave no response in 
muscles of face until the fifty-first day following repair. 

51st day. Weak response in all muscles to strong faradic 
stimulation. Faint conjunctival and threat reflex. A 
definite tic of the risorius at irregular intervals varying 
from a few seconds to a minute. The tic is exaggerated by 
faradic stimulation or conjunctival irritation. 

64th day. Faradic response much more detinite: the 
tic is still present. 

7oth day. Conditions same as on sixty-fourth day. 

gist day. Faint response in all muscles of the face to 
strong faradic stimulation. Tic is so aggravated by 
stimulation that it is dillicult to differentiate response to 
faradic stimulation from tic. Good conjunctival and 
threat retlexes. 

119th day. Facial tic continues pari passu with improv- 
ing muscular responses. Response to faradic stimulation 
improving. 

Experiment tro—rhesus No. 13. 

48 hours. Complete loss of response in muscles of face 
to faradic stimulation. A single strand of the great auric- 
ular nerve, prepared to days, 6 millimeters, was inserted 
in the gap. 

48th day. Faint response to strong faradic stimulation 
in muscles of upper and lower lips. 

54th day. Delinite response to strong faradic stimula- 
tion in all face muscles. Conjunctival and threat reflexes. 

6rst day. Delinite tic in the risorius; aggravated by 
faradic stimulation or conjunctival irritation. 

67th day. Same reactions. 

81st day. Facial tic increases when animal is restrained; 
also exaggerated by faradic stimulation or conjunctival 
irritation. Active conjunctival retlex. Voluntary move- 
ments. Excellent response in all muscles of face to strong 
faradic stimulation. 

o3rd day. Facial tic still marked. Fine response in all 
muscles of face to weak faradic stimulation. 

togth day. Facial tic not so marked. 
responses steadily improving. 

Experiment 11—rhesus No. 14. 

47 hours. Complete loss of response in muscles of face 
to faradic stimulation. A single strand of the great auricu- 
lar nerve, prepared 11 days, 7 millimeters, was inserted 
in the gap. 

38th day. Faint response to strong faradic stimulation 
in upper and lower lips. 


Facial tic in 


Fair 


All muscular 
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41st day. Response also in muscles of nose. 

58th day. Response to strong faradic stimulation in 
all muscles of face; a definite tic in the risorius; con- 
junctival and threat reflexes. Tic exaggerated by faradic 
stimulation and conjunctival irritation. 

65th day. All responses more definite; tic remains. 

79th day. Vigorous response in all muscles of the face 
to strong faradic stimulation. Tic aggravated by restraint. 

107th day. Fine response in all muscles of face to weak 
faradic stimulation. Tic remains but seems less regular. 

Experiment 12—trhesus No. 25. 

72 hours. Complete loss of response in muscles of face 
to faradic stimulation. A single strand of the great auricu- 
lar nerve, prepared 21 days, 8 millimeters, was inserted 
in the gap. 

17th day. Faint response to strong faradic stimula- 
tion in muscles of upper and lower lips. 

26th day. Response to weak faradic stimulation in 
muscles of upper and lower lips. Response to strong faradic 
stimulation in all muscles of face. 

33rd day. Responses in all muscles improving. 

61st day. Fair response in all muscles of face to weak 
faradic stimulation. 

Experiment 13—thesus No. 20. 

96 hours. C ‘complete loss of response in muscles of face 
to faradic stimulation. Three strands of the great auricu- 
lar nerve, prepared 21 days, 7 millimeters, were inserted 
respectively in gaps as follows: (a) from the proximal 
segment to the temporofacial branch; (b) from the proxi- 
mal segment to the cervicofacial branch; (c) from the prox- 
imal segment to the buccinator branch. 

16th day. Faint response to strong faradic stimulation 
in muscles of upper and lower lips. 

25th day. Slight response to weak faradic stimulation 
in muscles of upper and lower lips. Response in the 
risorius to strong faradic stimulation. 

32nd day. Definite response in all muscles to strong 
faradic stimulation. 

54th day. Tests made at short intervals showing re- 
sponses to faradic stimulation improving. 

6oth day. Conjunctival and threat reflexes present. 
Facial tic appeared in lower muscles of face. Aggravated 
by conjunctival irritation and faradic stimulation. Muscular 
responses to weak faradic stimulation in all muscles of face. 


You will notice, on reading the protocol, 
that the muscular responses where the “‘pre- 
pared” grafts were used were obtained in a 
quarter to half the length of time required 
to obtain similar responses in the controls, 
where fresh grafts were used. 

It would seem, from a study of these ex- 
periments so far as they have gone, that when 
autoplastic nerve grafts are employed to 
bridge gaps in a divided facial nerve, better 
results—both as to speed of recovery and 
more nearly normal restoration of function— 
may be expected if the graft material is 
“prepared” by division and degeneration of 
the nerve im situ. 
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It is safe to say that any graft which has 
been taken from a nerve “prepared” from 2 


to 4 weeks, will probably be much more 
efficacious than a fresh graft. While any de- 
sired nerve may be so “prepared” and em- 
ployed, I believe that the anterior femora! 
cutaneous is the best. 

I have as yet used only fresh grafts in ten 
humans. I am now “preparing” the anterior 
femoral cutaneous which I propose to use, after 
3 weeks’ degeneration, in 2 cases of accidental 
palsies following mastoid operation, 1 of 4 
years’ duration and the other of 4 months’ 
duration. 

I believe that direct repair by transplanta 
tion of autoplastic grafts, either freshly excise: 

r “prepared” as I have indicated, will sup 
plant the method of anastomosis in all except 
the rare cases in which the facial palsy has 
been caused by intracranial injury or disease. 
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THE 1932 CLINICAL CONGRESS 


IN ST. LOUIS 


rT NHE twenty-second annual Clinical Con- 

gress of the American College of Sur- 

geons, held in St. Louis October 17-21, 
1932—the first Clinical Congress held in that 
city will be remembered as an outstanding 
success by reason of the large attendance, the 
widespread enthusiasm, a clinical program of 
exceptional merit and broad scope, and a 
series of scientific meetings and conferences 
that brought to the attention of the profession 
many notable contributions. A highly interest- 
ing program of operative clinics and demon- 
strations in thirty hospitals and two medical 
schools, that embraced all phases of general and 
special surgery, organized by the Committee 
on Arrangements under the leadership of Dr. 
Evarts A. Graham, chairman, was presented 


during the five-day session and received en- 
thusiastically by the 2,000 visiting surgeons. 

In the departments of ophthaimological and 
otolaryngological surgery special plans for the 
entertainment of the visiting surgeons resulted 
ina comprehensive clinical program emphasiz- 
ing the important research work being done in 
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St. Louis institutions. At two evening sessions 
eminent specialists in these fields presented 
important and timely papers to large and ap- 
preciative audiences. 

Four symposia presented at the afternoon 
sessions were outstanding features of the 
Congress, and provided a number of notable 
contributions to our surgical knowledge. These 
symposia included: (1) ‘Cancer is Curable,” 
with reports on five-year cures of different 
types of cancer by thirty eminent specialists 
in the various surgical fields; (2) “‘Treatment 
of Fractures,” participated in by a group of 
surgeons of wide experience in this special 
field; (3) ‘Industrial Medicine and Traumatic 
Surgery,” with papers and discussions dealing 
with the clinical and economic aspects of this 
important field, and a report of last year’s sur- 
vey of American industries by representatives 
of the College; (4) “Teaching of Surgery and 
the Surgical Specialties,” which included a 
discussion of methods for 
graduate and undergraduate instruction. The 
papers presented appear in this issue. 


recommended 


The program for the evening meetings, 
planned for audiences of varied interests, pre- 
sented a group of papers of exceptional worth 
contributed by men of highstanding in various 
fields of surgery. They attracted large audi- 
ences that crowded the ballroom to capacity. 
At the presidential meeting on Monday eve- 
ning, the retiring president, Dr. Allen B. 
Kanavel, of Chicago, in speaking on the ‘In- 
tangibles in Surgery,” found in the philosophy 
and history of surgery the proper foundation 
on which to build for higher ideals. Dr. J. 
Bentley Squier, of New York, inaugurated 
as president, delivered an address dealing 
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definitely with the ‘Fundamentals of Spe- 
cialism.” Sir William I. DeCourcy Wheeler, 
of Dublin, Ireland, past president of the Royal 
College of Surgeons of Ireland, presented for 
the John B. Murphy oration in surgery an 
interesting talk on “ Pillars of Surgery.”’ 

A symposium on thoracic surgery, another 
on intestinal surgery, together with a group of 
papers dealing with other surgical and gyne- 
cological subjects were interesting features of 
the meetings on 
Thursday evenings. 


Tuesday, Wednesday and 
The papers, by speakers 
from outside St. Louis with wide experience in 
their special fields, were short and well pre- 
with the use of illustrations. 


These were discussed by local clinicians. In 


sented, many 
all of these the clinical aspects were especially 
emphasized, bringing to the members of the 
Congress many new ideas and added inspira- 
tion. 

The beautiful ceremonial of the Convoca- 
tion on Friday evening attracted an audience 
that filled the ballroom of the Jefferson Hotel 
to overflowing. 


The papers are published in this issue. 


A class of 633 new Fellows, 
coming from forty-three states, two provinces 
of Canada, and six foreign countries were ad- 
mitted into fellowship in the College. Honor- 
ary fellowships were bestowed on two dis- 
tinguished Lenthal 
Cheatle, Dr. José 
Goyanes, professor of surgery in the National 


visitors: Sir George 


London, England; and 
Academy of Medicine of Madrid, Spain. 

In his presidential address, Dr. Squier re- 
viewed in detail the accomplishments of the 
College during twenty years and contributed 
The 
fellowship address by Professor Robert A. 
Millikan, Norman Bridge 
Laboratory of Physics, California Institute of 


suggestions as to its future activities. 


director of the 
Technology, gave a highly interesting pres- 
entation of “Some New 


Things in Physics.”’ 
An audience of 10,000 attended the Com- 
munity Health Meeting on Wednesday eve- 
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ning crowding to its limit the gymnasium of St. 
Louis University and overflowing into ani 
filling to capacity the auditorium of the law 
school of the same university. It was esti 
mated that in addition 10,000 people were 
turned away unable to gain admittance to 
either of these halls. Twelve speakers pre 
sented to this vast audience the aims and o!}) 
jects of the American College of Surgeons. 
told of the contribution of scientific medicine 
to the progress of the civilized world, 
scribed modern hospitals, spoke of specitic 
diseases and their symptoms, such as cancer 
appendicitis, backache, nervousness, etc. These 
vast audiences evidenced the avidity on the 
part of the public for reliable information on 
matters pertaining to personal health—am))le 
justification for the continuance of the Col 
lege’s educational program under which com 
munity health meetings have been held in 111 
cities of the United States and Canada since 
1920. Asa part of the program health talks 
were given in St. Louis by speakers for the 
College to the students of ten high schools, 
members of twelve clubs, and a vast invisible 
audience through fifty-seven radio broadcasts. 
The annual hospital standardization con 
ference, with a four-day program, presented 
many valuable discussions of vital problems 
concerning administrative and_ professional 
matters with emphasis on hospital economics. 
A unique feature was carried out on the clos: 
ing day—the presentation in two hospitals o/ a 
series of practical demonstrations in hospital 
administration. A summary of the results of 
the conference would include: (1) A betier 
appreciation of standardization principles and 
their practical application; (2) a clearer und er- 
standing of the hospital’s internal and exterial 
relations; (3) a further contribution to our 
knowledge of the application of business 
methods as a means of meeting present (day 
economic problems. 














\ well organized and adequately manned 
press bureau worked in close co-operation 
with the local newspapers and the great inter- 
national press associations to provide an 
adequate report of the proceedings of the 
Congress. Recognizing the importance of such 
a gathering and the opportunity for the dis- 
semination of news of important advance- 
ments in medical science, out of town news- 
papers sent special representatives. The result 
was that the press of the country at large car- 
ried each day comprehensive and well written 
articles that reflected credit upon the College 
and its accomplishments. 


CONFERENCE ON CURABILITY 
OF CANCER 

HEN thirty of the eminent surgical 

specialists of the country assemble 

and tell of their cases of cancer that 
have lived five years and more following 
treatment, the total of their successes assumes 
a proportion that must give renewed stimulus 
and confidence to the surgeon, justification 
for increased hope on the part of the patient 
with cancer, decision to apply for early treat- 
ment when cancer is suspected, and a brighter 
general outlook for the future in the cancer 
field. 

The conference on the Curability of Can- 
cer held during the 1932 Clinical Congress 
of the American College of Surgeons must 
perforce produce such results. Surely the 
more than thirty thousand added years of 
health represented by the reports (of their 
own cases) given by these surgeons must 
command the attention of one attempting to 
appraise the value of the work of the medical 
profession. This is no exaggeration, for the 
average duration of life in untreated cancer 
cases is usually estimated at two and one-half 
years, and the four thousand three hundred 
iorty-four patients reported by these sur- 
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geons are known to have lived in good 
health from five to thirty years following 
treatment. 

Some of the speakers at this conference pre- 
sented good and valid reasons why the inter- 
est of the medical profession in the advanced 
cases of cancer should be increased. Occasional 
unexpected responses to therapy and the 
relief that can be afforded to the majority of 
these patients by surgical, radiological, or 
medical palliative measures urgently bespeak 
an active and confident attitude on the part 
of the medical profession toward the late 
cases of cancer. 

While it is well known that cancer on the 
superficial parts of the body as a rule is 
recognized at an earlier stage and therefore 
gives better statistical results, in a survey of 
the program of this meeting the attention is 
captivated by its inclusiveness which demon- 
strates the successful application of therapeu- 
tic methods even to those parts of the body 
which are the most difficult to approach. 

Another interesting phase of this conference 
was its forceful refutation of the alleged 
soullessness of the modern clinic. The intro- 
duction of accurate records, and of complete 
follow-up data, which are made possible by 
the utilization of social service workers, has 
made it possible for the surgeon to maintain 
close supervision of his patient and to know 
the condition of that patient over periods up 
to thirty years. 

It is hoped that one result of this conference 
will be the stimulus offered to the medical pro- 
fession to make use of the methods of diag- 
nosis and treatment which have been shown 
to be successful; and by earlier and more 
effective application of these methods, to 
other cancer cases to increase manifold the 
number of cures of this disease. 

RoBERtT B. GREENOUGH. 
Bowman C. CrowE Lt. 




































PRESIDENTIAL MEETING, CONVOCATION 


ADDRESS OF WELCOME! 
EVARTS A. GRAHAM, M_LD., F.A.C.S., St. Lours, Missouri 


T. LOUIS is pleased to welcome the Clinical lished here have served as models to many of the 
Congress of the American College of Sur- more recent extensive educational developmen 's 
geons. We hope that this first visit to this in other parts of this country and to some extent 

city will prove interesting and pleasant enough to in other countries. Although the realization of «ur 
warrant a return. To many of our eastern friends _ plans has not been completed—in fact no schenie 
the Mississippi River still marks the edge of the _ of education can ever properly be considered c: 
frontier as it did at the time that Lewis and Clark pleted—we invite you to join with the group of 
started from here on their famous expedition to visitors from all parts of the world, interested in 
explore the Northwest Territory. We hope, how- medical education, who have come here to investi- 
ever, that after the week of medical activities no gate at first hand what we are attempting to 
one will feel that St. Louis is still a frontier town accomplish. St. Louis is said to be a city sur- 
in a medical sense, despite its location on the rounded by the United States. It is not Eastern, 
western side of the Father of Waters. The two Western, Northern, or Southern. It has perhaps 
medical schools and the many fine hospitals feel some of the attributes of all sections of the 
that they can be justly proud of their accomplish- country. We like to think that from the South we 
ments. St. Louis was one of the first cities of the have taken over the characteristic feature of 
country to develop modern university medical hospitality, and I hope that this good side o/ us 
education, and the standards and methods estab- __ will be in evidence this week. 


Presented before the Clinical Congress of the American College of Surgeons, St. Louis, Missouri, October 17-21, 1932. 








INTANGIBLES IN SURGERY’? 
ALLEN B. KANAVEL, M.D., F.A.C.S., Cutcaco 


N our commendable endeavor as an organiza- _pirations of the physician and scientist come as 4 
tion to elevate the practice of surgery, wemay _ breath of fresh air in a musty room. The com- 
well pause to consider if, in ouremphasis upon _ mercial world exalts those who accumulate we«!th; 

technical training, standardization of teaching the political deifies the narrow-minded national- 
and practice, and study of economic factors in ist; and the unthinking citizen finds his hero in 
medicine, we are not overshadowing the intangible the banalities of the moving picture theater. 
qualities that have made surgery a growing science Medicine engrossed in scientific investigation nd 
and an increasing art. An organism may be its application to the relief of human suffering, 
perfect anatomically but it needs the elusive reserves its insignia of greatness for those who ‘ind 
spark of life to give it being. Ideals, self-sacrifice, their satisfaction in service and in the search {or 
personal and professional honesty, love of the the elusive secrets that benefit mankind. 


search for knowledge, culture, judgment, common The American College of Surgeons was founded 
sense, and imagination may not be ponderable upon the ideal of disinterested service. The per- 
but nevertheless their presence marks difference manent accomplishments of the College depend 
between technical efficiency and greatness. upon the measure of devotion of each fellow to 

In this day of commercialism, political crass- this basic principle. This ideal is a part oi our 
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ness, and Freudian complexes, the ideals and as- heritage. Guy de Chauliac, the father of surgery, 


1Address of the Retiring President, presented before the Clinical Congress of the American College of Surgeons, St. Louis, October 17, 1 
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said the surgeon should be “modest, dignified, 
gentle and merciful, not covetous nor an extor- 
tionist of money, rather let his rewards be accord- 
ing to his work, to the means of the patient, to the 
quality of the issue, and his own dignity.”’ Para- 
celsus, two centuries later, said that the “physi- 
cian shall study daily and learn from the experi- 
ence of others. . . . He shall at all times be tem- 
perate, serious, chaste, living rightly, and not a 
boaster. He shall consider the necessity of the 
sick rather than his own; his art rather than his 
fee. 

The unthinking public, accepting its opinions 
ready made from the tabloid newspaper, the 
smoking compartment of the Pullman, and tea- 
cup gossip, presumes to judge the qualifications 
and standing of the physician. The clever car- 
penter in surgery, the facile adaptor of diagnostic 
principles, and the self-confident therapist may 
attain an ephemeral eminence, but the calm, flow- 
ing and relentless stream of time leaves standing 
only our Pasteurs, Listers, and Hunters—our 
idealists, imbued with self-sacrifice, honesty, in- 
dustry, learning, and gifted with judgment and 
imagination. The men we honor go their way 
with equal happiness in daylight and darkness, 
sacrifice comfort, home, and even life itself in their 
devotion to their chosen calling. Mawkish sen- 
timentalists bewail the laboratory use of animals 
that has saved tens of thousands of human lives, 
but forget that the physician has been just as 
willing to use his own body as a human test tube 
or culture medium; that Senn transplanted to his 
own body cancer cells to disprove their trans- 
missibility, that Lazear by the loss of his life 
demonstrated the cause of yellow fever, and that 
Ricketts by a similar sacrifice proved the source of 
typhus fever. 

Incorruptible honesty in scientific investiga- 
tion and in our relations to patients and the com- 
munity must be the foundation of our work. No 
surgeon can be truly great if he deceives himself 
or the public. He should never administer treat- 
ment except after painstaking study of the pa- 
tient, his disease, and his bodily resistance, and 
only after he is convinced that he would accept 
the same advice for himself or his family. He 
should not undertake surgical intervention unless 
he is competent to treat not alone the specific 
condition attacked but also any complications 
that may arise. Any operation performed at the 
request of colleagues without personal study and 
justification shows not only intellectual laziness, 
but culpable acquiescence. Those who would 
barter their inheritance of disinterested service 
lor money or let it influence their judgment should 
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not forget that Judas’ thirty pieces of silver 
bought only a potter’s field. 

The little surgeon hastens to report his success- 
ful experiences; the great surgeon is more con- 
cerned with his failures. Sims reported twelve 
failures on a single patient before he discovered 
the principles of the treatment of vesicovaginal 
fistula. Fenger was as careful to publish the fact 
that the first six patients upon whom he performed 
hysterectomy died, as he was to present his great 
work on stones in the common bile duct. Mott 
did not fear to announce a fatality from his first 
attempt to ligate the innominate artery. These 
men had good precedent, however, for of the 
forty-two clinical cases reported by Hippocrates, 
sixty per cent had a fatal termination. “TI have 
written this down deliberately,” says Hippoc- 
rates, “‘believing it as valuable to learn of unsuc- 
cessful experiments and to know the cause of 
failure.” 

The great surgeon, in common with all scien- 
tists, loves to wrest from nature its secrets for the 
pure joy of increasing knowledge. He may be ob- 
livious of its immediate application, but he is 
confident of its ultimate benefit to mankind. 
Franklin’s apt rejoinder, ‘what is the use of a 
baby,” to a critic of pure scientific investigation 
is a complete answer to those who demand im- 
mediate results from such studies. Ramsey and 
Ranleigh discovered invisible gases by using a 
microbalance that would detect a difference in 
weight of one-fourteen billionth of an ounce, and 
by substituting one of these for nitrogen helped to 
prevent the “bends” in caisson workers. Dalton 
made two hundred thousand observations on the 
atmosphere, and in studying the composition of 
air, arrived at the atomic theory. Resting on 
Dalton’s assumption, Priestley obtained pure 
nitrous oxide and Davy discovered its physio- 
logical effects so beneficent in the practice of 
medicine. Insulin, adrenalin, toxins and anti- 
toxins, asepsis and antisepsis, all surgical and 
medical procedures, have back of them a dim but 
glorious procession of physicians and investiga- 
tors who have devoted their lives to unraveling 
the tangle of nature. It is to these restless spirits 
of insatiable curiosity that medicine owes its debt, 
much more than to the facile adaptors of other 
men’s ideas. 

The physician must be industrious. He must 
submerge his life in his profession and the lives of 
his patients. Medicine is a jealous mistress. She 
brooks no rivalry with business, art, or social life. 
Gross wrote his great surgery while being driven 
about to make calls upon his patients. Ehrlich 
tried six hundred and five chemical combinations 
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before discovering salvarsan. The Curies searched 
through a ton of pitchblende to find a few crystals 
of radium. The great among us are driven by this 
dominating passion and are not content to whisper 
their Nunc Dimittis, ‘Now let thy servant de- 
part in peace,” until they have added something 
of permanent value to the storehouse of surgical 
knowledge. This is not with the hope of immediate 
fame but with the laudable desire to be associated, 
even in a small way, with the brilliant procession 
of physicians stretching back into dim antiquity 
who have enriched science and served humanity. 
Industry and knowledge beget modesty and few 
great surgeons could be psycho-analyzed as hav- 
ing a superiority complex. 

A familiarity with the history of medicine and 
cultural literature is essential to the great sur- 
geon. Hippocrates said, ‘An important phase of 
the practice of medicine is the ability to appraise 
its literature correctly.” The trite expression 
“beacon lights of history’? suggests the proper 
application of medical literature and _ history. 
It should warn us of the rocks and shoals to be 
avoided; indicate the clear channels of thought 
through which our course may be charted into 
the broad ocean of undiscovered knowledge where 
experiment, adventure into new waters of im- 
agination, may bring fruitful results. The mantle 
of Elijah does not fall upon the ignorant man. 
Culture safeguards our scientific studies, broad- 
ens our medical horizon, and gives joyous com- 
munion with the creative minds that have gone 
before. The surgeon cannot be truly great unless 
he loves literature, history, and the cultural arts 
that stimulate, develop, and enrich the inner man. 

Narrow mindedness is the offspring of lack of 
culture and literary perspective. Productive ex- 
perimentation is not blind chance but construc- 
tive hypothesis based upon knowledge. When 
Becher introduced the theory of phlogiston as an 
element of fire to explain burning, oxidation, and 
calcination—he retarded science for a century. It 
was theory without basic knowledge. Unfortu- 
nately, we still repeat the same error in modern 
medicine. Our carpenter gastropexies, our short 
circuiting operations for gastroptosis advocated 
without physiological knowledge, and our aban- 
doned drugs introduced by empirical rather than 
scientific methods, are not far enough from the 
bezoar stones, electrical belts, and the manipula- 
tions of the quack to save us from a measure of 
just criticism. 

Judgment and common sense are inherent qual- 
ities, but they may be improved by thought and 
study. Not infrequently we see too ready ac- 
ceptance of theoretical procedures and advertised 
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nostrums, operations advocated without ade- 
quate analysis of the dangers and complications, 
and surgical procedures instituted without du 
consideration of the resistance of the patient an 
the physiological result. The surgeon who rushes 
to introduce selective “free wheeling,” “dual co: 
trol,” and the “high compression” motor into his 
practice is seldom the great leader of his profession. 
It is true that this ill advised haste more often arises 
from thoughtless enthusiasm than ee, 
but it does show a lack of judgment. The use 
new clinical procedures should be preceded hy 
physiological study, their value verified by care! 
experimentation, and their employment dictatc 
by judgment and common sense. Our surgici 
highway is strewn with discredited diagnostic 
procedures, discarded anesthetics, and non-phys- 
iological operative procedures. We think 
Paré as the imaginative surgeon, but one has only 
to read the delightful description of his treatment 
of the compound infected fracture of the Mar- 
quis d’Auret, to realize that he was endowed with 
superlative judgment and common sense. !n 
this day of futurists and cultists in medicine, «as 
well as the arts, let us not forget that common 
sense is the basis of all good surgery. 

Nothing vitiates judgment and common sense 
more than the tyranny of the fixed idea. ‘The 
surgeon should not be a cinematographic aut 
aton. Open-mindedness is probably the hardest 
quality to maintain. Several centuries ago Roger 
Bacon said the causes of human error were undue 
regard for authority, habit, prejudice, and the 
false conceit of knowledge; and Turgot, “It is not 
error that opposes the progress of truth. It is 
indolence, obstinacy, the spirit of routine and 
everything that favors inaction.” The little sur- 
geon with his fixed ideas institutes procedures 
cemented by authority or habit, cannot meet in a 
constructive way new or unexpected conditions, 
does his gastro-enterostomy for all ulcers of the 
stomach, uses the same anesthetic for all cases 
treats his fractures by the same routine metho! 
always does the “Smith” or “ Jones” operation in 
a given condition without having the pliability o! 
mind or imagination to modify it to meet the vars 
ing conditions. All science suffers from 1/ils 
blight. Lavoisier’s head had already fallen trom 
the guillotine before Priestley acknowledged the 
possible truth that burning was the union of the 
consumed substance with oxygen. Berzelius 
classic contribution upon nitrous oxide was (c- 
fused publication by the Academy of Science 
cause “they did not approve the new chen I cal 
nomenclature” of Lavoisier which he had dared 
to use. 
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Our institutions of learning too often teach 
standardized courses, foster the groove mind, and 
find it difficult to encourage the genius in special 
lines. Berzelius, the Swedish chemist, was 
warned on his graduation day that there was no 
hope that he would do anything creditable since 
he had cut his Hebrew courses. Liebig was ex- 
pelled from school with the statement that he was 
“hopelessly useless,” because an explosion oc- 
curred while he was devoting his time to some 
original experiments with fulminic acid, and John 
Hunter was the despair of his parents and teachers 
because he preferred to study nature in the woods 
rather than from books. 

Imagination is the quality that raises us above 
mediocrity. It is not the peculiar attribute of the 
educated man. The Melanesians, before the ad- 
vent of Cook, used the freshly cut and peeled 
branch of a tree as an intramedullary splint in 
fractures. The plaster cast had its origin in the 
practices of the African savage. To imagination 
science owes its progress. Avogadro had no bal- 
ance to weigh his molecule, no microscope to see 
it, no chemical reaction to prove it. It was a pure 
fabrication of his brain but justified by the fact 
that it explained known facts and was the solid 
foundation for new conceptions. Mendeléjeff’s 
periodic table of elements and Moseley’s X-ray 
spectroscopic prophesy and proof of ninety-two 
elements, were imaginative conceptions resulting 
from an almost fanatic devotion to intense in- 
vestigation. Langmuir’s conception of the struc- 
ture of the atom may one day make real the al- 
chemist’s dream of transmitting lead into gold. 
The imaginative scientist assumes majestic stat- 
ure in comparison with those who follow meekly 
the blazed paths of life. 

The history of medicine is the history of imag- 
ination—first superstition, then concepts evolved 
from known facts, and finally experimental, 
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laboratory, and clinical verification of theory. 
Paré’s ligature, Lister’s antisepsis, Morton’s and 
Long’s anesthesia, are but three of the thousands 
of milestones that mark the path of imagination 
that great physicians have trod. Pasteur has 
said: “Without theory practice is but routine 
born of habit. Theory alone is able to call into 
being and develop the spirit of invention.” 

The American College of Surgeons is interested 
not alone in assuring competent care to the sick 
but also in advancing the frontiers of medical 
knowledge. In our intense study of the obvious 
and practical we should not neglect to emphasize 
that unselfish service, personal and professional 
honesty, the urge to seek new truths, industry, 
broad culture, judgment, and imagination, even 
more than technical efficiency, are the qualities 
that have given American surgeons an enviable 
position in international surgery. It is these that 
inspired McDowell ‘when he did his first ovari- 
otomy, Post when he first tied the femoral artery 
for popliteal aneurysm, and Beaumont when he 
investigated the function of the stomach on 
Alexis St. Martin. It is these that made Dudley, 
Mott, Brashear, Jameson, Wyman, and Sims 
trail-markers in the surgery of the new world. It 
is these that brought fame to our Senns, Fengers, 
Murphys, to our Bulls, Warrens, Agnews; that 
inspired our Mayos, Criles, and Martins. 

Technical dexterity in surgery is but the vehicle 
for the translation of these intangible qualities 
into surgical eminence. Elusive though they may 
be, they alone lead to enduring fame. 

[I paraphrase for you this sentence of Renan’s: 
“Fame is a great coquette. She will not be sought 
too passionately, but often is most responsive to 
indifference. She escapes when she seems to be 
caught, she surrenders if patiently waited for, 
showing herself after farewells have been taken 
but inexorable when loved too ardently.” 
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FUNDAMENTALS OF SPECIALISM}? 
J. BENTLEY SQUIER, M.D., F.A.C.S., New York 


N earliest recorded history the physician was 
priest, magician, and medicine man. As 
human intelligence advanced to higher levels 

he was forced to split up his activities and declare 
himself. Some became priests, some charlatans, 
and others medical men. 

In Egypt, sixteen centuries before the advent 
of Christ, this had already happened. But in 
other parts of the world, where intellectual 
processes were slower in unfolding, it did not 
occur until many centuries later. When Herodotus 
made his much exploited journey he found med- 
ical men even then further concentrating their 
endeavors for there was a special physician for 
almost every disease. The so called overspeciali- 
zation of modern medicine might therefore be 
considered a reversion to type, possessing, at 
least, a precedent in antiquity. 

The passing of the “old time” practitioner has 
been made a subject of much lamentation, and, 
from a purely sentimental angle, deservedly, for 
embodying as he often did, the attributes of 
friend, priest and physician, he held a very per- 
sonal relation to his patient and his virtues have 
been loudly extolled. The paucity of his scientific 
information was offset by a great breadth of 
character and a wealth of human understanding. 
These qualities will ever remain the most dis- 
tinguishing signs of greatness in any physician of 
whatever period. We pride ourselves upon the 
prodigious developments of theoretical and 
applied science which the past fifty years have 
produced, but in the minds of many exists a grave 
doubt as to how greatly all of these have added to 
the total of human happiness. 

Every new step on the path of knowledge had 
opened to our vision uncharted deserts of human 
ignorance. If the goal of scientific progress is the 
production of human happiness, we of today may 
become objects of severe criticism fifty years 
hence for not having better utilized the scientific 
discoveries of this generation. It behooves us 
then to acquire the ‘‘old time” doctor’s human 
understanding, kindly disposition, and humble 
attitude, for these are fundamentals of our calling, 
and also in order to neutralize any criticism of 
our own shortcomings which in years to come is 
bound to be made. 

It is still within the ken of the older generation 
when a specialist in medicine was looked upon 
askance—as if possessing mental obliquity. But 
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the passing of years has effaced that view and now 
specialization within medicine has become as 
necessary as specialization in every other branch 
of science or profession. In engineering there are 
chemical, civil, electrical, and mechanical en- 
gineers. In law, there are those who devote 
themselves to banking, civil, corporate, or crim- 
inal law, and so forth. 


increased to such an extent that it is now beyond 
human intelligence for any one individual to 
learn in the short span of life but a part of the 
existing information concerning any science or 
profession. To attain proficiency necessitates 
concentration upon a limited field and any im- 
provement brought to this end will be beneticial 
to all. Every outstanding advance in medicine 
has resulted from intensified effort on one prob- 
lem, the solution to which has opened the way to 
further progress. 

It is to be regretted that the thought still exists 
in the minds of many that when a physician 
becomes a specialist he at once lays claim to 
superior proficiency. Whereas, by limiting his 
work he is but making a laudable effort to acquire 
proficiency. 

The division of physicians into two main 
groups, one interested in medicine the other in 
surgery, has given rise to much misunder- 
standing. This grouping has developed from a 
difference in indicated therapy and not from a 
difference in medical thought. In the final analy- 
sis, surgery is but a therapeutic measure for the 
treatment of certain diseases, injuries, or the 
correction of deformities and so on. An expendi- 
ture of more time and effort is required to carn 


how skillfully to administer surgical therapy ‘han 
to administer a dose of medicine, but to be «ble 
to determine which type of therapy shoul: be 


used requires similar fundamental knowledg 
The surgical remedy, however, frequently 
necessitates adding injury to the tissues o! the 
body by wound production, thereby injecting 4 
second healing problem. The surgeon must heal 
the patient of the wound as well as the discase. 
During the course of this wound healing many 
complications may develop which require exten- 
sive medical knowledge in order to treat ‘hem 
intelligently. The patient may succumb to the 
disease or to complications arising direct'y oT 
indirectly from the administration of the surgical 
































remedy. The surgeon then has to share with 
disease the responsibility of death; while in the 
purely medical care of the sick if one remedy fails 
others are forthcoming, or if all fail the demise 
of the patient becomes an act of fate. Not so in 
surgery, for the psychology of people is such that 
in their minds the thought lingers that if another 
remedy had been used or another surgeon had 
been in charge the result might have been differ- 
ent. The reverse of this, however, is stimulating, 
for when surgical therapy is successful in effecting 
a cure it becomes more a testimony to the per- 
sonal excellence of the surgeon than to the therapy 
instituted, for his service has been definite, 
individualistic, and in no manner speculative. 

He will be judged absolutely upon the outcome 
of his own act and he must be in a position to 
justify it at every angle. A surgeon, therefore, 
should possess not only the technical skill properly 
to administer the surgical remedy but should be 
capable also of recognizing the possible presence 
of coexistent pathological lesions in any patient. 
He should be able to evaluate the influence for 
or against surgical interference which added 
lesions may produce. If the surgeon has to rely 
upon the judgment of others for this knowledge, 
he has not the proper conception of his respon- 
sibility. 

This is but further endorsement of the time 
worn adage—“To be a good surgeon one must 
first become a good physician.”” A good surgeon 
must combine the qualities of both. Changing 
times will never vary the wisdom of this advice, 
but in the hurry of every day life to become 
producers, many disregard it in an effort to 
make a short cut to economic success. The 
attention of such individuals should be directed 
to the facts elicited by a survey of the earning 
capacity of the profession compiled by the Amer- 
ican Medical Association. It brought out that 
the largest gross incomes are made by physicians 
who have spent ten or more years in preparation 
and the low gross incomes are among the physi- 
cians who have had three years or less of prepara- 
tlon. 

The road to the attainment of excellence in any 
branch of medicine or surgery is the same long 
route. The student in starting to follow this route 
soon finds ita maze. He becomes confused by the 
chaos existing in undergraduate medical educa- 
tion. This chaos has been produced by the 
tremendous mass of new information which the 
past lifty years have brought to all branches of 
science. Men have been intellectually unequipped 
to make proper use of it. In an attempt to keep 
abreast of the rapid strides of modern medicine, 
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the faculties of medical schools have added new 
requirements and subjects to the curriculum to 
such an extent that it is almost impossible for the 
student to acquire during his undergraduate 
course more than a smattering knowledge con- 
cerning many of them. The Commission on 
Medical Education of the Association of American 
Medical Colleges has been trying since 1925 to 
arrive at a sensible solution of this increasingly 
difficult problem. That they will succeed is 
certain, but in the meanwhile the student on his 
way to licentiate in medicine plods wearily on. 

The overcrowded curriculum may, however, be 
of use if it produces in the student’s mind a 
realization of the vast amount of mental exertion 
necessary to acquire a working knowledge of the 
science of medicine. For he must understand that 
he is not learning a trade and if he is to become 
learned in his profession will have to continue to 
study until the last of his working days. 

It is my belief that before deciding to take up 
any one specialty in medicine or surgery, a recent 
graduate should be required to spend two years as 
an interne in the medical service of a hospital. If, 
during this period, he can find time to study 
psychology he will never regret the extra effort, 
for all through his future professional life it will 
enable him better to understand a patient’s view- 
point. It will also help him more easily to estab- 
lish mental contact with a patient and thus more 
quickly gain the patient’s confidence. 

The reason for insistance upon preliminary 
medical interneship is based upon many factors. 
An individual can never be sure that he will be 
able to fit into the specialty of medicine of his 
ambition. He may be unable to earn a living at it 
and be forced to select another. 

Only about 15 per cent of patients require the 
services of specialists and it is wise for every 
physician to have had a preliminary hospital 
interneship which gives broad medical training in 
order to readily adjust himself to unforeseen 
circumstances. 

Having finished his medical service he is then 
ready for surgical training. If he elects general 
surgery two more years should be spent in the 
general surgical wards followed by a surgical 
fellowship of at least one year before being allowed 
to practice surgery. If he elects a surgical spec- 
ialty he should devote at least one year to study 
in the general surgical wards and then two years 
in the wards of the elected specialty. This makes 
five years spent in hospital training and it may 
appear a lengthy apprenticeship prior to com- 
mencing practice, but better than curtailment, 
would be to reduce the time spent in acquiring 
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the academic requirements for admission to the 
undergraduate medical school. A student of med- 
icine should be allowed to commence the study 
at an earlier age, so that he may still be in the 
impressionable years when his first contact with 
patients takes place. Place responsibility upon 
his shoulders early for it sooner makes him able to 
meet it. 

The medical professions are now separated into 
groups variously devoted to experimental, re- 
search, preventive, teaching, and clinical med- 
icine, hospital administration, public health 
service, sociology, etc. Medical service is being 
considered from a much wider angle. Society is 
insisting upon a more effective organization of 
medical service for the people as a whole rather 
than as individuals. This being the case, read- 
justments in medical education are unavoidable. 
Progress has created new responsibilities which 
fall not upon governments but on those who are 
masters of scientific method, the physicians them- 
selves, and must be shouldered by them, if the 
profession is to retain its autonomy and independ- 
ence. This situation has been only partly recog- 
nized by the profession even though considerable 
energy is being expended toward making oppor- 
tunities for extension or graduate training for 
those desiring to enter any special group. Grad- 
uate education is the question of the hour, and 
universities, hospitals, county medical societies, 
and academies of medicine are endeavoring to 
create and meet demand for it. 

The necessity for a continuing education is, of 
course, not new to the Fellows of this organization 
because an appreciation of this necessity actuated 
its formation. However, with the increasing 
opportunities for graduate training, a conviction 
has arisen, both within and without the profession, 
that some means should be taken to compel 
those who practice as specialists to have had 
adequate training to warrant them in making use 
of such an appellation. This was most forcibly 
stated in the biennial survey of education made 
by Willard C. Rappleye for the Department of 
the Interior of the United States Government in 
1928 and 1930. One of the concluding paragraphs 
of his report on medical education was as follows: 
“The training of specialists is another phase of the 
larger problems of training personnel to meet the 
medical needs of the country. The time will 
come when the medical profession and the public 
authorities will devise ways and means of guaran- 
teeing to the public that those who claim to be 
specialists are, in fact, competent by training and 
experience to perform the service they claim to be 
able to render.” 





This conviction is not limited to our country 
but is world wide, and certain European nations 
have made definite progress toward legalization 
of specialists. Although bills have been introduced 
in some of our States with a view to legalization 
of specialists, I believe it will be a sad commen 
tary on the profession if further licensing by the 
government becomes necessary. There exists 
within this College the potentialities for the solu 
tion of this problem. 

Universities are appreciating that definit: 
courses for advanced study in medicine ani 
surgery should be offered—leading to acquisitio 
of special knowledge sufficient to justify a phy 
sician taking such courses to enter the practice 0 
a specialty. Columbia University grants recog 
nition for acceptable work in the clinical specia 
ties by means of a degree of Master of Scienc 
This degree does not designate to which speci: 
field of study the student has devoted himseli 
The requirements for the degree are broad in orde: 
to permit of flexibility in training for the variou 
specialties. The requirements for admission 1) 
study for the degree are evidence of graduati: 
from an approved medical school and the con 
pletion of an interneship of not less than one year 
after graduation. The course extends over three 
years in the University or in hospitals recognize! 
by it, at least one year of which must be spent in 
the University. Intensive study in anatomy, 
embriyology, physiology, pathology, bacteriolog 
and in other fields of science is required, as we'll 
as an active experience during the three year 
period of not less than eighteen months spent i: 
the hospital, clinics, and diagnostic laboratorics 
of the specialty elected. One university having 
initiated this others will join in supplying similar 
courses leading to a degree or otherwise. 

The time is propitious and opportune for t!) 
American College of Surgeons to underta! 
another great work, which will become as ‘ar 
reaching in beneficial effect as that of standari- 
ization of hospitals. I would suggest, therefore, 
that from the already appointed committee on 
Graduate and Under-Graduate Teaching of Su 
gery and the Specialties the College institute a 
forum for discussion of graduate medical educ 
tional problems. To this forum should be invited 
Fellows of the College who are teaching in 
stitutions where graduate medicine is a pari \ 
the curriculum. Representation should also 
requested from the Association of Ameri 
Medical Colleges. By interchange of ideas, «id 
using the University requirements leading to ‘he 
degree of Master of Science as a basis for discuis- 
sion, definite standards should be determined ‘or 
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ialty. This training should be so comprehensive 
that there could be no shadow of doubt about a 
physician, who had been so trained, being able to 
qualify as a specialist in that branch of surgery 
in which he had majored. These standards of 
training having been formulated, ways should be 
devised to supply them, as well as means to have 
them made easily accessible to physicians in 
different localities. Supplying the courses of 
training should not present difficulties, for on the 
roster of the Fellows of the American College of 
Surgeons are over ten thousand surgeons and 
surgical specialists, and the teachers of surgery 
and its specialties in the Universities, medical 
schools, and hospitals of the United States are 
with few exceptions Fellows of the College. 
Enlisting their aid and enthusiasm and by careful 
co-ordination, similar courses, technical and other 
experience could be made available in a multitude 
of centers. A merger of all approved agencies 
for graduate medical teaching in a labor of this 
kind, would effect a correlated educational pro- 
gram and would prevent the occurrence of chaos 
in graduate instruction which has been such a 
source of confusion in undergraduate training. 
The recent graduate from a medical school has 
a year or so of hospital interneship, but even 
then is without definite ideas as to how to fit 
himself for special practice. 

The College having determined standards of 
training for special practice and having inspired 
making the acquisition of them accessible, will be 
in a position properly to guide such an individual. 

The College will become the supreme court for 
evaluating the excellence of the courses given in 
all centers of graduate training, and its assump- 


eraduate training in every clinical surgical spec- 
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tion of this leadership will prove a most effective 
stimulus toward furthering graduate study in 
every branch of medicine or surgery. 

There is one step further for the College to 
take—the most important step—and that step is 
making it imperative for every future member of 
the junior candidate group to acquire this fun- 
damental training. For the sake of argument, let 
us suppose that the requirements which the 
College has agreed upon are very comparable to 
the requirements for the degree of Master of 
Science. The junior candidate will have seven 
years before becoming eligible to Fellowship, in 
which to acquire the knowledge and experience 
which by intensive study the Master of Science 
must acquire in three years. Many of the courses 
could be taken in different periods and in different 
institutions, and upon successful completion of 
any prescribed course a certificate would be given 
testifying to the fact by the institution in which 
the course was taken. When the candidate has 
received certificates of successful completion of all 
training requirements, then upon submission of 
the one hundred acceptable case records at pres- 
ent demanded, he is eligible for Fellowship. 

For, as in the ancient days the public forced 
the medical men to declare themselves as either 
priest, thaumaturge, or medicine man, so in the 
future will it become incumbent for physicians to 
declare which branch of medicine they are 
qualified by adequate training to practice, with 
the added obligation of supplying a guarantee. 

Let us make Fellowship in the American College 
of Surgeons the guarantee to the public that a 
physician possessing such Fellowship has received 
the proper fundamental training and experience 
to qualify as a specialist. 
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OF HONORARY FELLOWS 


FRANKLIN H. MARTIN, M.D., F.A.C.S., Cutcaco 


T .the Convocation on Friday evening 
Honorary Fellowships were conferred by 
the President on the following eminent 

surgeons: 

Sir George Lenthal Cheatle, London, England; 
Eminent Surgeon; Knight Commander, Order of 
the Bath; Commander, Royal Victorian Order; 
Fellow Royal College of Surgeons, England; 
Walker Prizeman, 1926-1931; Consulting Sur- 
geon and Emeritus Lecturer in Surgery, Kings 


College Hospital. Introduced by Dr. C. Gordo: 
Heyd. 

Professor José Goyanes C., Madrid, Spain; 
Distinguished Doctor of Medicine and Surgery; 
Author and Philosopher; Professor of Surgery tv 
the General Hospital of Madrid; Founder an:! 
President of the Society of Surgery of Madri( 
Member of the National Academy of Medicine; 
Doctor Honoris Causa of the University «j/ 
Bordeaux. Introduced by Dr. Rudolph Matas 





PRESENTATION OF 


CANDIDATES—CLASS 


OF 1932 


FRANKLIN H. MARTIN, M.D., F.A.C.S., Cutcaco 


N behalf of the Board of Regents of the Ameri- 

| can College of Surgeons, I have the honor to 

present for Fellowship in the College candi- 
dates as follows: 


United States .« Wag 
Canada... : 2 
Alaska. .. I 
Porto Rico I 
Australia I 
Costa Rica I 
{ae I 
Korea..... I 
Persia I 
Republic of Panama. .... I 
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Each year as we receive a new class of candi- 
dates into Fellowship, I am impressed by the 
prestige of an institution that can influence such a 
goodly number of busy practitioners of surgery to 
seek its portals. 

To the casual observer these men and women 
appear as one more group that is being enrolled 
into our ranks. Complacently, this observer 
shrugs his shoulders and reflects: “How easy!” 


As an illustration let us enumerate the follow- 
ing facts: 


There were 4,588 applications for Fellowship on 
file January 1, 1932. Seven hundred and seven- 
teen of them were already approved by their State 
or Provincial Committees on Credentials; 1,756 
were presented to State and Provincial Commit- 
tees on Credentials during this year. Of these only 
811, or 45.5 per cent, were approved and recom- 
mended for examination. Of the total recom- 
mended for Fellowship before and since january 1, 
1932 (1,528) our careful sifting process has 
admitted to Fellowship only 633, or 41.3 per cent, 
constituting the candidates who are here presvitt. 

Surely if we pay tribute where tribute is due we 
must pay full portion to the magnificent group 
which is before us this evening. Veritably tlicy 
are the survival of the fittest. 

They are to be congratulated; and the Colle: is 
to be congratulated; but above all, we must ¢on- 
gratulate the people who shall in the future seck 
their services. 

Mr. President: Inasmuch as the candidates 
herewith presented have fulfilled all of the re- 
quirements for admission and have affirmed ‘he 
Fellowship Pledge of the American College of 
Surgeons, on authority of the Board of Regen's of 
the College, I take great pleasure in presen' ing 
them for Fellowship. 
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CASE HISTORY HONOR LIST AND PRIZE AWARD 
ALLEN B. KANAVEL, M.D., F.A.C.S., Cutcaco 


careful study of clinical symptoms and 

imaginative experiment. Hippocrates, 
as far as we know, was the first to make compre- 
hensive reports of his clinical studies. One may 
today diagnose the pathological lesions of the 
ancient Egyptians by study of the reports of 
physicians recorded in the papyri recovered from 
the tombs of the Pharaohs. Paré, Potts, Hunter, 
Cooper, Sydenham, and a host of others have 
engraved their names in the history of medicine 
through the careful analysis of symptoms and 
the adequate record of their clinical studies. 
SURGERY, GYNECOLOGY AND OBSTETRICS was 
founded with the ideal of advancing the science 
of surgery by all practical means. The members 
of its Editorial Board are so heartily in sympathy 
with the program of the College and its demands 
that all patients should receive careful study, as 
evidenced by adequate records, that in 1930 they 
asked of the Board of Regents the privilege of 
presenting an annual prize in the form of a life 
Fellowship in the American College of Surgeons 
for the most acceptable set of case records pre- 
sented by the candidates during the preceding 
year. The prize consists of five hundred dollars, 
invested in the name of the successful candidate 
for life dues in the American College of Surgeons, 
and is accompanied by an appropriately engraved 
certificate of appreciation on behalf of the donor, 
SURGERY, GYNECOLOGY AND OssTETRICS. The 
prize winner last year was Dr. H. H. Ogilvie, 
of San Antonio, Texas. 

In seeking the prize winner from among the 
successful candidates before you, the committee 
has selected 45 sets of outstanding records. An 
analysis of the selected group discloses the fact 


NV] careful st has progressed through the 


that they come from every part of the United 
States and one from Porto Rico. While New 
York, Boston, Chicago, New Orleans, and St. 
Louis appear among the larger cities represented, 
the greater proportion come from moderate sized 
or small cities throughout the country, thus 
demonstrating the widespread interest of the 
members of the College in careful case studies 
and records. From this group of 45, 5 sets have 
been selected as being outstanding, and the au- 
thors of these records have been placed upon 
an honor list. May I ask each honor man to rise 
as his name is read? 


Charles B. Puestow, Chicago, Illinois 
Reginald M. Norris, Jacksonville, Illinois 
Leo M. Davidoff, New York, New York 
William W. McGregor, Detroit, Michigan 
Clyde H. Frederickson, Great Falls, Montana 


And now, may I announce the prize winner 
from among this group and invite him to the 
platform to receive the certificate of apprecia- 
tion from our official journal, and the formal re- 
ceipt for life dues in the American College of 
Surgeons. 

Will Dr. Frederickson please come to the plat- 
form? 

Dr. Frederickson, this recognition of your work 
is an expression by the College of its belief that 
scientific investigation, careful records, and criti- 
cal analysis of case histories elevates the standard 
of surgery and insures to patients the most effi- 
cient care. It is our hope that this expression of 
commendation may serve to stimulate others to 
emulate your example, advance the frontiers of 
surgical knowledge, and benefit those entrusted 
to our care. I congratulate you. 
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THE AMERICAN COLLEGE OF SURGEONS—TWENTY YEARS OF 
AMBITIOUS EFFORT! 


J. BENTLEY SQUIER, M.D., F.A.C.S., NEw York 


T has become almost a ritual of the Convoca- 
tions of the American College of Surgeons for 
its president to direct his remarks to the in- 

coming Fellows, telling them of the work and 
aspirations of the institution into which they are 
being inducted. 

If tonight, I am able to leave one enduring 
thought in your inner consciousness, I hope the 
thought may be that the College stands more for 
increasing in the minds of surgeons a keener appre- 
ciation of their moral responsibilities than for the 
development of unusual technical skill, I will feel 
that my words have not been in vain. 

Twenty years is but a moment in the life of an 
institution destined to perpetuity, but even now, 
viewing those years in retrospect, I believe that 
adherence of the College to this concept has been 
the most determining factor in its progress. In the 
last quarter of the 19th century, leaders in the 
American medical profession became cognizant 
that if American medicine were ever to occupy a 
place in the sun of world approval, superhuman 
efforts must be forthcoming to elevate the stand- 
ards of medical education. 

In Europe medical education was under the 
domination of the Universities, while in America 
it was dominated by a few strong personalities and 
University control was lacking. Innumerable 
medical schools had sprung into existence with an 
inverted standard between numbers and excel- 
lence. A comparative few of our medical students 
could afford to spend the time or money to visit 
and study in the clinics of the old world. 

It was a period, however, when the people of the 
United States were forging ahead in the acquisi- 
tion of wealth and with it, came the desire for the 
best. This they were determined to obtain if they 
could but be shown the way. Those who had 
amassed fortunes were eager to use their wealth 
for the furthering of educational and humani- 
tarian enterprises. 

Great changes in medical thought have been in- 
fluenced by the progressing intelligence of the 
people of the time, and the latter years of the 19th 
century brought great changes in medical thought, 
inspired largely by the changing attitude of the 
public toward medicine. 

The public was demanding better medicine and 
it was for the profession to supply it. This de- 
mand of the public seems to be an expression of 
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the idea in a great democracy, that one is entitle:! 
to a chance at the hands of the society into whic 
he has been born—an opportunity to develop hi- 
own native talents and abilities in whatsoeve: 
direction he is best fitted; the duty of society b 
ing to make such an opportunity available. 

The idea of the right to a chance started wi 
the first settlers in this country. They had ; 
ready broken from the church and from thirteen! 
century forms of government, and the spirit «0! 
self-determination had been awakened. When 
they came to this side they tried to carry on with 
great idealistic hope, and out of the struggle cd: 
veloped this ideal of the right to a chance. A: 
ideal which will outlive any form of governme: 
now in existence. 

Society considers itself to be on a humanitari: 
basis, but underlying this must be the conscious 
ness that as no individual can predetermine his 
birth, once born, ways and means should be p1 
vided to allow him to become a useful member o/ 
society. This does not imply that the world owes 
him a living, but it does imply that he should ha 
an equal chance with others for making one. 
Therefore, theoretically, those born into socict) 
should have their origin insured by healthy pare: 
tage, their birth safe-guarded against accident, 
their bodies kept free from disease, or if disease 
intervenes, then the best medical care at their (i 
posal to restore them to a life of usefulness. ‘Thi 
throws tremendous responsibility on the medi: 
profession for it becomes the backbone of socic 

It was during the eighteen-fifties, sixties, «1 
seventies that the discoveries of the Germans 
French, and English were making a science of the 
art of medicine. It was not, however, until the 
eighties and nineties that the American medical 
profession began to exert an influence on medical 
advance. 

The personalities of men like Osler, Welch, 
Kelly, and Halstead had excited the profession to 
an era of scientific enthusiasm and small groups 
of physicians were visiting a few hospitals anc 
clinics to observe at close range one anothers 
work. Some of them made pilgrimages to foreign 
lands to witness the methods of famous medi 
and surgical teachers. 

At the beginning of the present century ti 
foremost group was the Society of Clinical Sur- 
gery. While a guest of this society at one ol 1ts 
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meetings, Dr. Franklin Martin became so im- 
pressed by the type of clinical teaching which was 
being given that it awakened in him a desire to 
place such teaching before all American surgeons. 
It was the right of a chance for the many to have 
opportunity comparable to that of the favored 
few. His creation of The Clinical Congress of 
Surgeons of North America was the first step 
toward the consummation of this desire. This so- 
ciety had its first meeting in 1tg10 and received 
the support of many noted surgeons and teachers 
ol surgery. 

However, after the second meeting, Dr. Martin 
realized that the scope of this society was much 
too limited to encompass his more ambitious plans 
for improving American surgery. Such, doubt- 
less, was his frame of mind when, on a November 
day in 1912, he boarded the 20th Century train at 
Chicago. He was on his way to direct the third 
meeting of the Congress to be held in New York. 
As the train rushed on, with the passing of each 
milestone, new ideas presented themselves and his 
ambitious plans assumed concrete form. 

Calling the train stenographer, he then and 
there dictated the ideals, the goals of ambition, 
and the plan or organization for a society more 
comprehensive in its aims—The American Col- 
lege of Surgeons. When the train pulled into New 
York, to him the College was already a living 
thing. 

Abraham Lincoln, while on a train to Gettys- 
burg to honor its hallowed ground, wrote a short 
appeal for renewed consecration of the people’s 
lives to the cause of freedom. His inspired words 
ever remain a clarion call for devotion to democ- 
racy. 

Franklin Martin, while on a train, in five short 
paragraphs had written a clarion call to American 
surgeons to consecrate their lives for devotion to 
surgical idealism. 

On the last day of the Congress, November 15, 
1912, Dr. Martin presented his resolutions for the 
foundation of the American College of Surgeons 
to over two thousand men who were attending the 
Clinical Congress. These resolutions read—there 
was silence—the audience pondered—could so 
small a group of surgeons influence and enlist a 
suflicient number of other surgeons to carry to 
successful conclusion such an ambitious under- 
taking? 

Dr. John B. Murphy seconded Dr. Martin’s 
plan, and then Dr. Edward Martin, of Phila- 
delphia, the president of the Congress, made one 
of his eloquent incisive appeals for the establish- 
ment of the College, but warned against any 
action which might give the impression to others 
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that the contemplated project was of vain- 
glorious conception. 

The resolution was passed by overwhelming 
endorsement. 

A Committee of Organization of twelve was 
appointed, and the names of those men insured 
success for the College from its very beginning. 
Their lives had been devoted to furthering sur- 
gical idealism, and their integrity of character had 
won the full confidence of the profession as well as 
of the laity. 

Those appointed to the Committee of Organi- 
zation were: 


Emmett Rixford 

Rudolph Matas 

Charles H. Mayo 

George Emerson 
Brewer 

John M. T. Finney Walter W. Chipman 

George W. Crile and Franklin H. Martin 


Edward Martin 
John B. Murphy 
Albert J. Ochsner 
Frederick J. Cotton 


These names should be graven deep in the 
hearts of all Fellows of the College, as they are 
graven deep in the hearts of those who have been 
so fortunate as to enjoy their friendships. 

This committee in its work of organization was 
not hampered by tradition. Tradition was in the 
making. Ten days following ratification of the 
proposal for the establishment of the College, the 
Secretary of the State of Illinois, on November 25, 
1912, certified that the College was a legally or- 
ganized corporation under the laws of that state. 
The first Convocation took place on the evening 
of November 13, 1913, at the Congress Hotel in 
Chicago. Dr. John M. T. Finney was elected the 
first president of the College. 

It was an encouraging incident at this first 
meeting to receive greeting and wishes for success 
from the Royal College of Surgeons of England. 
These were extended by its president, Sir Rickman 
J. Godlee. 

Honorary Fellowship in our College having 
been conferred upon him, he then delivered the 
Fellowship address. In relating the motives which 
actuated the formation of the Royal College of 
Surgeons, Sir Rickman stressed that it was an 
attempt by British surgeons of over one hundred 
years ago finally to rid themselves of any remain- 
ing taint of the Barber’s Guild of the Dark Ages 
or of the Company of Barber-Surgeons of the six- 
teenth and seventeenth centuries. 

The academic atmosphere of the Royal College 
was of later development, and eventually it be- 
came the determining body for licensing British 
surgeons. The precise motives which initiated 
the formation of the Royal College of Surgeons 
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were quite dissimilar to those of the American 
College, but the great desire to improve surgery 
was the ambition of both. 

Nineteen years have passed since that first con- 
vocation. They have been years full of effort and 
mounting activities until now, it is difficult to 
decide which have been most productive of result. 
The results obtained by the Committee on Hos- 
pital Standardization will perhaps always rank 
among its great achievements. The circumstance 
which brought about the formation of this com- 
mittee, and the decision to make a survey of the 
hospitals of the country, are full of interest and I 
will devote a few remarks to their consideration. 

The Founders of the College had not been sub- 
jected to examination as to their surgical capacity, 
but by the time of the second convocation over 
two thousand applications for Fellowship had 
been received and the Regents appreciated that 
examination for admission to Fellowship must be 
instituted. 

It was obvious that before admission, each 
applicant for Fellowship should possess an ade- 
quate background of surgical experience. Equally 
important, however, was for him to have strength 
of character to withstand absolutely every temp- 
tation to commercialize his calling. It was decided 
that a fair estimate of an applicant’s surgical ex- 
perience could be made by a careful examination 
of submitted case records of his personal work. 

The estimation of his character must be left to 
his intimate associates, and for this the College 
would have to rely upon the judgment of his local 
confréres. A Central Committee on Credentials 
was appointed to pass upon the excellence of sub- 
mitted records, with a local committee to pass 
upon the character and general fitness of any 
applicant. The examination of the submitted 
records, in many instances revealed a woeful lack 
of understanding of what really constituted a good 
case record, and many candidates reported that in 
the hospitals with which they were connected, no 
case records were even kept. 

If this was the situation in many hospitals, what 
also were their surgical standards, what measures 
were being taken toward proper education of their 
internes, and divers other questions must be an- 
swered. To obtain this information an intimate 
survey of the hospitals of the country became 
imperative. 

The Regents, however, believed that such an 
investigation should be undertaken by the Ameri- 
can Medical Association as it represented the 
medical profession as a whole. 

Since roro, the American Medical Association 
had been interested in classifying medical schools 


and analyzing the results of examination of thei: 
graduates before state medical boards, and pos 
sibly on this account, were not interested in tak 
ing up another investigation at this time. Never 
theless, the College determined to undertake th: 
survey, even though such an investigation pre 
sented many obstacles. 

By what measures could the lay and medica! 
boards of the hospitals of the country be induced 
to permit their institutions being investigated 
classified, and standardized by the American Co! 
lege of Surgeons? 

What presumption of a very young organization 
to consider that it was qualified to pass judgment 
on the efficiency of institutions possessing trad! 
tions of excellence which many of them held! To 
combat this opposition, the hospital authoritics 
were informed that the contemplated investig: 
tions were instigated by a desire on the part of th: 
College to be of valuable service to them; 
demonstrate how to make their hospitals of better 
service to the patients, to the community, and « 
more advantageous workshop for their profe 
sional staff. To outline the standard of service 
they should demand of their medical staff, how 
to evaluate such service and the standard of ethics 
their staff should possess. 

As this work progressed, those in charge were 
continually being consulted by heads of hospita!s 
from all over the world as how to increase the 
efficiency of their institutions. 

Today there is scarcely a hospital in our coun- 
try whose personnel fails to be filled with pride to 
have their institution included in the ranking 
group of those which have been investigated. ‘Ihe 
initiation of this work required all the tact, |):- 
tience, and perseverance that the College could 
muster. The carrying on of the work to a success 
ful issue took years of painstaking labor on thie 
part of the officers of the College and those asso- 
ciated with them in this special undertaking. 

If the American College of Surgeons in tlic 
twenty years since its incorporation had accom 
plished nothing else than the improvement which 
it has produced in raising the standard of Am 
can hospitals, this work alone would have m 
than justified its birth. 

Standardization of hospitals was commenced 
during the period when Dr. John G. Bowman wis 
one of its officers. It was at this time that |e 
Regents drafted the first tentative outline of the 
minimum standard for hospitals. Our Director 
General in commenting upon this outline in is 
report delivered at the annual meeting in 1924 
said: “This document has now achieved intcr- 
national fame and has become to hospital betier- 

















ment what the Sermon on the Mount is to a great 
religion.” 

Dr. Bowman had exerted a unique influence on 
the College, for having had a scholastic and not a 
medical training, he viewed our problems in a 
more detached manner than could a man of medi- 
cal mind. An idealist himself, he appreciated 
idealism in others and was able to expound the 
doctrine of surgical idealism with inspiring con- 
viction. Dr. Bowman was called to become Chan- 
cellor of the University of Pittsburgh. 

The standardization of hospitals was a project 
which required considerable expenditure of 
money, the raising of the endowment fund to 
meet this, and the other increasing expenses of 
the College was a most creditable accomplishment 
in these early years. The Fellows at once re- 
sponded to the call for funds, and by the time of 
the third convocation the sum of over two hun- 
dred and fifty thousand dollars had been pledged. 

The fund has grown year by year until now it 
is well over one million dollars. It has been well 
invested and the income derived from it judi- 
ciously expended. The financial sagacity of those 
Fellows who have guarded this and all other funds 
of the College deserves commendation. An ex- 
amination of the securities held by the College at 
this period of financial deflation, produces admira- 
tion for the judgment of these men. 

This spirit of the Fellows to give of their own, 
without waiting for aid from philanthropical 
sources was the strongest demonstration of their 
belief in this institution. A similar spirit was ex- 
hibited, when it became expedient to determine 
which city—in the United States—should be 
chosen as the permanent home for the College. 
There was much discussion and the pros and cons 
make a long story. Finally it was decided, as such 
questions usually are, by the financial equation. 

The Fellows of the College residing in Chicago 
and their friends raised the money, purchased a 
site in Chicago, and gave it to the College. A few 
years later, Chicago again made the College its 
debtor by presenting a building, a monument to 
one of America’s greatest surgeons, Dr. John B. 
Murphy. There is a peculiarly significant senti- 
ment in the principal College building being a 
memorial to him, for you will recall that it was 
Dr. Murphy who seconded Dr. Martin’s reso- 
lution for the foundation of the American College 
of Surgeons. It was to him, Dr. Martin had first 
confided his ambitious project, and it was from 
him that Dr. Martin had received the most sym- 
pathetic encouragement. 

Next year the College will meet in Chicago, 
and you Fellows will have opportunity to view its 
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home. If you start from Wabash Avenue and 
walk East on the north side of Erie street, you will 
pass first, the Administration Building of the Col- 
lege (a gift from Chicago Fellows), then the Mur- 
phy Memorial Hall (a gift from the family and 
admirers of Dr. Murphy), and last, what is to be 
the greatest gift of all—54 East Erie Street and 
its contents—the journal of SURGERY, GYNE- 
COLOGY AND OBSTETRICS (to be a gift from Dr. 
and Mrs. Franklin H. Martin). Pause a moment 
on the corner of Rush Street and consider how 
greatly the Journal has aided the College. Before 
the College was ever contemplated, this journal 
was already a publication of international impor- 
tance. Later carrying our propaganda it helped 
us to win respect of the surgical world for the 
ideals of the American College of Surgeons. 

The journal will become the most determining 
gift for success. The north side of Erie Street 
represents fulfillment. With this thought in mind, 
cross to the south side and walk back. The first 
half of the block was bought by the College in 
1928—and imagination visualizes a future build- 
ing to house the library and museum; the second 
half of the block is now under consideration for 
developments in the future. The south side of 
Erie Street represents hopes deferred, but long 
before another twenty years have elapsed these 
too will be fulfilled. 

In 1916, the College activities became sub- 
servient to medical preparedness as war clouds 
were gathering and all efforts were extended to be 
in readiness if war was declared. The Secretary 
General of the College was appointed by our gov- 
ernment to be the chairman of the Medical Board 
of the Council of National Defense. This appoint- 
ment brought grave responsibilities to him and 
the manner in which he met them will ever be a 
source of great pride to this organization. 

The Fellows responded nobly to the call for en- 
listment in the Reserve Corps of the Army and 
Navy. Dr. Crile, who was then president of the 
College, had his Lakeside Hospital Unit mobilized 
in Philadelphia where the College met that year. 
It was an object lesson. When war was declared 
over go per cent of the Fellows were in uniform 
and those not in uniform were in some govern- 
mental service. However, what was true of the 
Fellows of the College was equally true of the 
whole medical profession of the United States. 
Never in history has the medical prefession ever 
failed to respond to the call of duty. The World 
War brought our surgeons and medical men in 
close contact with those of our Allies. Working 
shoulder to shoulder with them under tragic cir- 
cumstances produced mutyal respect and regard. 
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Two episodes in the history of the College may 
bear retelling, even though many of you may be 
familiar with them. 

The year following Sir Rickman Godlee’s visit 
to the first Convocation, the College received a 
gift of a gavel from him, and upon it was in- 
scribed: ‘This mallet was devised and used by 
Lord Lister, and is presented to the American 
College of Surgeons by Sir Rickman J. Godlee, 
then president Royal College of Surgeons Eng- 
land, in memory of his visit to Chicago, November 
1913.” 

This, indeed, was a gracious gesture. Lord 
Lister was an uncle of Sir Rickman and with this 
gift a priceless family heirloom came into the pos- 
session of the College. 

The second episode occurred after the war, 
when the surgeons of the British armies presented 
the Great Mace with the following inscription: 
“From the Consulting Surgeons of the British 
Armies to the American College of Surgeons, in 
memory of mutual work and good fellowship in 
the Great War 1914~-1918.” 

The war over, the activities of the College grew 
apace. The acquiring of the College library and 
the establishment of a Department of Literary 
Research and the service which that department 
has rendered to the Fellows of the College is an 
engrossing tale. 

In an attempt to extend clinical teaching, the 
College in 1919 arranged for sectional meetings so 
that smaller groups of the Fellows could discuss 
questions and receive instructions from well 
known leaders in surgery. 

These sectional meetings included one evening 
set apart when the laity were invited to attend. 
They would be addressed by local professional 
men and officers of the College. The subjects pre- 
sented were medical ones of popular interest. The 
lay public were to be admitted to professional 
confidence. Opposition to this innovation by more 
conservative Fellows was acute; however, as it has 
ever been the policy of the College properly to in- 
struct the public in medical matters, the innova- 
tion succeeded. Today these sectional meetings 
are among the most favored of the College activi- 
ties. We have taken the public into our confi- 
dence and by so doing have gained theirs. This 
we must never lose. The belief of the College that 
the public should be kept informed concerning 
medical advances is only a reflection of the present 
world point of view. Medicine has long since 
ceased to be a mystery in the minds of educated 
people. It is our duty to them to help make 
medical truths understandable, to keep them 
from being duped by false statements of impossi- 





ble cures and in every way indicate that the Col- 
lege was formed for their interest as well as for the 
profession. 

The Department of Clinical Research has ex 
panded its work until now it requires two Board 
and five Committees to take care of it. 

The Board on Industrial Medicine and Trau 
matic Surgery has already accomplished much 
Industrial medicine is passing through deep wa 
ters, with the problem of compensation practice 

If this Board can exert its influence toward 
solution, the College will have performed anoth: 
great public service. Compensation practice | 
inherently different from regular practice. Th: 
relation of the physician to the patient is not 
natural one. I shall not go into the many dis 
agreeable features. Compensation practice 
many localities has fallen into such bad favor th 
many physicians do not, as a general rule, desi: 
to undertake it, thus producing a tendency { 
concentration into the hands of the unscrupulot 
One way in which the situation might be c« 
rected, would be to take this type of practice out 
of the hands of individuals and place it in t! 
clinics of the reputable hospitals of the country. 
am aware, that there are objections to this, b 
the point requiring most emphasis, in advocati 
the establishment of industrial clinics in < 
reputable hospitals, is that such a step could in no 
wise be interpreted as furthering State medici 
Those clinics would have to be especially orga 
ized to handle industrial accidents. Their ex 
penses would be paid for by insurance compani: 
Being paid clinics they would provide part ti: 
positions for a great number of young surge: 
In this way, compensation practice would 
widely distributed among young medical mer 
high caliber. In addition, these clinics would }»: 
vide a tremendous amount of material for stat 
tical and research purposes. Comparat 
methods of treatment could be followed int 
gently and results statistically analyzed, so t! 
much might be learned as to how to obtain | 
best results at the lowest cost in the shortest | 
sible time. This is a particularly good momen! 
interest hospitals in this project. Many 
financially embarrassed, and industrial cli: 
would be a sure source of considerable revenu 
have talked at some length about this subject 
cause in many of the larger cities the abuses | 
approached a racketeering stage. 

I would, time permitted, acquaint you | 
who tonight are being admitted to Fellows! 
with all the interests which the College has un: 
taken, but the few I have mentioned may give } 
some idea of the scope of its many activil 
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| would, time permitted, pay personal tribute 
to each one of the officers and regents, who in the 
years gone by have sacrificed their time and given 
of themselves to further the interest of the 
College. 

Often while reflecting on the College, the 
thought has come to me, that with Finney of 
Baltimore, Crile of Cleveland, the Mayos of 
Rochester, Armstrong and Chipman of Montreal, 
Martin and Deaver of Philadelphia, Cushing of 
Boston, Ochsner and Kanavel of Chicago, Matas 
and Miller of New Orleans, Brewer and Stewart 
of New York, and Ireland of Washington to help 
him, maybe Dr. Martin did not have so difficult 
a task in directing the College to its present en- 
viable position. 

It has been nevertheless an unselfish service on 
the part of each and when his term of office ex- 
pired has continued working even more assid- 
uously for the good of the College. When I say 
good of the College it presupposes good for hu- 
manity and good for each Fellow of the College. 

During its short life the scientific contributions 
of many of the Fellows of the American College of 
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Surgeons have helped to bring world recognition 
to American surgery. 

It has been a wonderful experience to have lived 
and worked during this Renaissance of Surgery, 
but scientific advance is an endless adventure. It 
is not for us to be satisfied with what has been 
accomplished but to look beyond. 

The College with many of its ambitions already 
realized has as yet but indented the surface of 
opportunity. 

This child of Franklin Martin’s imagination 
and foresight will be of age in another year. The 
child has had many watching its growth and many 
guiding its youthful steps and you, new Fellows, 
will have to assume the guardianship of its ad- 
vancing years. You bring new faces, new ideas, 
and new energy to us, and to you—we give our 
faith. 

Remember always, that the American College 
of Surgeons has never an axe to grind save one, 
and that must ever be kept, ground to a Toledo 
edge, to blaze the trail through the dark wilder- 
ness of sophistry into the sunlight of scientific 
truth. 
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NEW VIEWPOINTS IN PHYSICS! 


ROBERT A. MILLIKAN, Pu.D., PASADENA, CALIFORNIA 


surprising and the most extraordinary in 

the history of science in bringing to light 
new phenomena completely unpredictable from 
the simple, rigidly mechanical conceptions of the 
nineteenth century, and they have taught the 
physicist a lesson of modesty, open mindedness, 
and reluctance to extend his generalizations be- 
yond the range of his experimental verifications, 
such as he has not had in the past and such as some 
other branches of knowledge still lack. It is, 
therefore, useful for the other sciences and for 
the public to follow, as well as they can, the new 
experimental findings in physics so that they may 
avoid better than they now do and better than 
the physicist has done in the past dogmatic 
assertiveness without knowledge, whether it be in 
science, philosophy, sociology, politics, or theol- 
ogy. I am, therefore, passing in rapid review 
tonight first the growth of our ideas about the 
atomic nature of matter which led to the general 
acceptance within our century of the kinetic and 
atomic theories in all branches of what we called 
the physics of matter. 

I am then passing in review the growth of our 
ideas from 1800 A.D. down in that other half of 
physics which we call the physics of the ether, 
until by the beginning of this century the wave 
theory of radiation of all sorts, from wireless 
waves to cosmic waves, became generally ac- 
cepted. Everything worked well so long as these 
two fields were kept separate, but within the past 
two decades they have revolted completely 
against such separation. We have gone over into 
new fields of experimental studies, in which we 
deal not with large scale phenomena but with 
solated elementary processes themselves, and in 


je past twenty years have been the most 


1Abstract of Fellowship Address, presented before the Convocation of the American College of Surgeons, St. Louis, Missouri, October 21, 


these elementary processes, in which, for example, 
one single electron is acted upon by light wav: 
or X-rays, or gamma rays, we have found th 
ether waves—which represent in our analysis 
continuous processes—act not like waves but 
like particles. Also within the past 5 years, 
have found experimentally that streams of par- 
ticles, whether they be electrons or atoms, 
exhibit all the wave properties which we ha 
heretofore attributed only to “radiation pl 
nomena.” In other words, the physicist has ly 
obliged to find some way to reconcile appare! 
contradictory behaviors. Personally, I see 
way out of the dilemma except to assume thut, 
at bottom, the world of physical experimentati: 
consists of particles, and to try to get wave prop- 
erties, whether of atoms, electrons, or photos, 
out of statistical behavior of great swarms of these 
different sorts of particles. 

Efforts are now being made, with some suc 
by theoretical physicists to derive such w: 
properties out of the statistical behavior of par- 
ticles, though other theorists prefer to reverse the 
process and to consider the wave properties as 1! 
more fundamental. At any rate, the wholly ; 
expected discovery that experimentally at least 
all interference phenomena can be obtained from 
streams of flying particles, represents one of the 
most amazing developments in the whole histor 
of science and should teach physicists and ll 
mankind the lesson of the danger of extending 
our generalizations beyond the range of ex} 
mental verification. Modern physics has lb 
taught by its mistakes to agree with the poct 
Shakespeare that there are more things in Heaven 
and earth than have been dreamed of in our 
philosophies. 

















OPHTHALMOLOGY, OTOLARYNGOLOGY 


SECTION ON OPHTHALMOLOGY 


“HIS section met in the ballroom of the Stat- 

ler Hotel on the evening of Tuesday, October 

18, with Carl Barck, M.D., St. Louis, presiding. 

Two papers, abstracts of which follow, were pre- 
sented and will be published elsewhere. 


HIGHWAYS AND BYWAYS IN OPHTHALMOLOGY 

Hans BARKAN, M.D.. San Francisco: There are 
a number of interesting literary, artistic, and mytho- 
logical fields of knowledge into which one can dip 
and find the eye of interest, with often a deep specu- 
lative value in arousing one’s mental processes. The 
eye in art has been handled differently by different 
painters of different centuries; the eye in statues 
has been represented as a blank or as composed of 
jewels; the eye in mythology has been given certain 
values, as for instance, the ox-eyed Juno, or gray- 
eyed Athene. Descriptions of the eyes of famous 
men are found in Plutarch’s Lives. The eye diseases 
of famous men such as Goethe, Wagner, Carlyle, 
Milton, Lincoln, and others have been fully de- 
scribed by our American author Gould; and _ in- 
ferences have been drawn as to their relationship 
to the general individual and his work. The super- 
stitions concerning the eye are many: the evil eye— 
the origin of the pennies on a dead man’s eyes and 
the representation of a witch with cross eyes. The 
whole field of ophthalmology contains no more in- 
teresting subject of literary research than mention 
of the eye as an organ expressing love, hate, de- 
spair, tragedy, cunning, and other emotions, as often 
represented in Shakespeare and the Bible. In gen- 


eral the object of this paper has been to indicate 
many interesting allusions to the eye in literature, 
art, and superstition. 


CHANGES IN OCULAR REFRACTION 

EDWARD JAckson, M.D., Denver, Colorado: De- 
velopment of the refractive media of the eye is well 
started in the first month of fetal life, and the lens 
continues to grow until old age. Changes in refrac- 
tion occur at any age, and are most common in 
childhood and after middle life. At birth almost all 
eyes show hyperopia, which diminishes with the 
normal growth of the eyeball. Myopia appears dur- 
ing school life and may increase, unless controlled 
by correcting glasses. Astigmatism may change at 
any age; and does, in almost all eyes in later life, 
from changes in the crystalline lens, whether these 
cause cataract or not. 

Uncorrected errors of refraction are the most com 
mon and serious handicap, for the higher occupations 
and popular amusements, of civilized life. They are 
recognized by the symptoms they cause; which can 
only be understood and met by those who have the 
full medical education. The decrease of accommoda- 
tion, after middle life, makes slight changes of focus 
more important and annoying, and changes of 
astigmatism are very often overlooked. The time of 
life, when testing for glasses is often left to the op- 
tician, is the time that the most careful and exact 
measurement of the focus of the eye is of special 
importance; and when it gives important informa- 
tion about the existence of degenerative changes in 
the eye, or other parts of the body. 


SECTION ON OTOLARYNGOLOGY 


T the meeting of this section in the ballroom 

of the Statler Hotel on the evening of Thurs- 

day, October 20, Max A. Goldstein, M.D., St. 
Louis, presided. The following papers were pre- 
sented: “History and Development of the Opera- 
tive Treatment of Facial Palsy,” by Arthur B. 


Duel, M.D., New York. This paper is published 
with illustrations in this issue. A second paper 
on “Suppuration of the Petrous Apex in Relation- 
ship to Meningitis” was read by Wells P. Eagleton, 
M.D., Newark, New Jersey, and is to be published 
elsewhere. 








SYMPOSIUM: CANCER IS CURABLE 


THE CURABILITY OF CANCER 
FRANKLIN H. MARTIN, M.D., F.A.C.S., Crtcaco 


XN AY I cite briefly the objectives that were 
+ in my mind when this symposium on the 

“Curability of Cancer” was organized. 
Through the reports of cancer cures that will fol- 
low, it is my hope: 

1. To impress upon the practitioners of scien- 
tific medicine, and indirectly upon the public, the 
fact that carcinoma is curable by the use of well 
known and established methods of treatment. 

To point out in a convincing manner that if 
all cases of cancer could be diagnosed early and 
treated promptly in their incipiency, the annual 
death rate from the disease, now recorded as 
150,000 in the United States and Canada, would 
be reduced by at least 33 per cent, or 50,000 per 
year. Even if only one-half of the cancer cases 
could be diagnosed early and properly treated, 
the death rate would be reduced by 25,000 per 
year. 

To bring together the group of distinguished 
clinicians here present—an overwhelming author- 
ity—to present definite statements of the impres- 
sive number of cases of cancer that have actually 
been cured. This preponderance of evidence, so 
convincing as an object lesson, will impel ever 
increasing numbers of the people to demand fa- 
cilities, through scientific doctors, for annual or 
semi-annual examinations, so that not only can- 
cer, but any and all diseases may be discovered in 
their incipiency, when they are amenable to 
treatment. 

4. To get the maximum of ethical publicity of 
the reports. This will furnish convincing evi- 
dence to our hospitals, our local medical societies, 
and our already established clinics, and encourage 
them to furnish facilities whereby every physician 
who is practicing scientific medicine will have 
available the necessary equipment and trained 
aids to insure the comprehensive examination of 
his patients. 

5. To convince the profession and the public 
that even though cancer is already apparently in 
a later stage of its development, if it is subjected 
to proper treatment, its progress may often be 
stayed, and the disease not infrequently cured; to 





412 


make these facts so obvious that a general poli 


will be established to treat systematically ev: 
case of cancer, in whatever stage of advance, : 


only because of the immediate or remote possi 


bility of a cure, but because palliative measur 


would bring great encouragement and relic! 
~~ symptoms. 
To establish a universal policy among ph; 


cians and surgeons of reporting cancer cur 


rather than to present the involved comparat 
statistics that dwell particularly on the cases 
cured. 


If we here present accomplish the full huma: 


tarian purposes for which this symposium | 
organized, the discouraging psychosis that n 
exists in the minds of the profession as well as 
public will be dispelled. A consciousness 1! 
cancer is curable will be established in the minds 


all; fear will be displaced by a spirit of hope! 
ness; and every victim of cancer or suspected ca 
cer will present himself for early diagnosis an 


treatment. 


CANCER CURES——5 YEARS AND MORE 
Reported by speakers in this symposium...... 
Cases registered by American College of Surgeons. 
Cases reported in the literature, incomplete recent 


MDE eae ae ie eres peek ieieh oiaicie Patra were 
CLASSIFICATION 
ee re Ree 
Fundus. . . Peat ies : 345 
Ovary. . Se 2 
Ll See Seectra sees . 3,634 
Bladder. . SO eee 233 
Prostate. .... eae ere, yo wie Sateen 43 
01 BRE peer eRe f ; 125 
NE ere eo Sia ey ais nie ME 38 
NR regenera yeaa, seed apse aces 165 
MING stcrsrey lure ticipate alee koe yea 5° 
MMMEREN ECS 908 Cay GO Ae, Wet os Sen aides 867 
Stomach..... eee. aera 356 
TTR SEO oars rar ore erg rite sre ane tty 866 
Colon and Rectum........... eae, 116 
Bone.. EM epi e is are Aes Mego _90 


Other Gasilfications. Sy eee OO OLT 
Total cancer cures 5 years and over.........+-+> 


th 


f 


7 =e oetaan tr S64 





Ww] 


sit 
th 








ALVAREZ: CANCER RELIEF 





CANCER RELIEF 
WALTER C. ALVAREZ, M.D., RocuEstER, MINNESOTA 


HOPE you will be patient with me as I do 

what I can to pinch-hit for a great man. Iam 

keenly interested in this program today be- 
cause I feel the need for it. In spite of the great 
efforts that have been made to bring patients 
with carcinoma to the surgeon or the radio- 
therapist as early as possible, thousands of these 
people are still waiting months or years before 
they present themselves. There are several causes 
for this dilatoriness and some are beyond our con- 
trol, but one at least we must strive harder to 
remove and this is the hopeless, apathetic, or un- 
interested attitude of some of the physicians who 
first see the patients. Some of these doctors seem 
actually to be doubtful if cancer is ever cured. 

So many of you are going to tell us of the splen- 
did results that can be obtained in many cases of 
cancer that I am not going to say a word about 
this phase of the subject. The only point I would 
like to make is that more effort must be made to 
reach the general practitioner with brief sum- 
maries of what can be done in the way of curing 
cancer in the several parts of the body. For in- 
stance, we must admit that cancer of the cesopha- 
gus is hopeless but, when taken early, cancer of 
the breast or colon or cervix is anything but hope- 
less. In the past, too much of this information has 
been published in special journals which are never 
seen by the general practitioner. 

The physician must be taught, also, that even 
when, in a given case, the disease looks incurable 
there is always a gambler’s chance that with re- 
moval of the main growth health will return and 
metastatic growths will lie dormant for several 
years. A 5 year cure is wonderful but so also is a 
2 year or a 3 year cure. 

Finally, the profession must be encouraged to 
take better care of the forgotten man: the patient 
with inoperable carcinoma. Most of us physicians 
hate to see these poor people. We feel uncom- 
lortable when talking to a man who has just been 
condemned to death; we hate to see the suffering 
in the faces of his relatives; we don’t know what 
to do with him, and as a result, too often we say 
as little as possible; we urge him to go home, and 
we abandon him to the rapaciousness of the quack 
who lies waiting for him around the corner. 

_ This is not right; we must not shirk our respon- 
sibilities in this way, and besides, in most cases 
there is much that we can do to add to the comfort 
of these patients. Often it pays to remove or 





clean up the main growth. We may perhaps 
short-circuit an obstructing tumor in stomach or 
colon and thus give many months of good health. 
We can often clean up foul discharges, and some- 
times we can stop fiendish pain with a dose of 
roentgen rays. Occasionally, to our astonishment, 
irradiation will even work a cure when none was 
expected. 

We can do much to keep up the morale of the 
patient and his family; it is terrible to have to sit 
by idly and watch a loved one die, and the kind- 
liest thing we can do for many of these families is 
to keep them busy doing something; if we don’t 
they are almost certain to fall into the hands of 
quacks and scoundrels. 

Too often we do not even make a tight to see 
that the patient has enough morphine to relieve 
his pain, and we do not always see to it that he 
has harmless sedatives so that he can sleep at 
night. (We now have the new drug Dilaudid 
which can be taken by mouth; it relieves pain 
much as morphine does, and it probably is not 
habit-forming). 

In some cases we can raise the patient’s resist- 
ance to the growth of the carcinoma with the help 
of a richer diet, injections of foreign protein, and 
transfusions of blood. There is no question that 
some persons have an enormous hereditary resist- 
ance to the development of cancer, and this re- 
sistance should be conserved. 

In some cases it is worth while to try injections 
of lead, and I am hopeful that something will come 
of the experiments in which the whole body is be- 
ing irradiated over a period of time. I would be 
willing to let a patient try anything that is not 
definitely injurious. 

Unfortunately many physicians will hesitate to 
treat incurable cancer with any degree of hope 
and optimism for fear of being criticized by their 
colleagues. They will fear the accusation that 
they are treating the patient merely for the money 
that is to be made. This fear of blame would be 
largely removed if a great medical organization 
like this College were to approve officially of and 
advocate more palliative treatment. 

It is reported in an ancient manuscript that 
Christ once on the Sabbath day saw a man work- 
ing hard to shore up the foundations of a poor 
widow’s house being undermined by a swollen 
stream. He said to him, ‘Man, if thou knowest 
what thou art doing, blessed art thou, but if thou 
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zal] bladder 30 cases studied 


avons | or mor 
ater | later 
Stomach 795 patients traced following resection | 
re olon and rectum 602 patie nts traced following resection | 4 | 3 
Fundus of uterus Lesions suitable for excision alone | 53 
Lesions suitable for excision and irradiation | 37 | 31 
Inoperable lesions treated by irradiation | 26 | I 
Cervix of uterus roo1 patients traced | 
Operable 7 
Borderline 
Inoperable 
Moc lified by previous treatment 
Breast 1859 patients 3 operate dc on 
Without ly mphatic involvement 80 ( 
With lymphatic involvement } 42 
Kidney 256 patients < operate d on; some irra radis ited also | 
leeanbeagipaticiilionsanianiecata EER SRR NATE SASL A - a | 
Bladder 600 © patients treated by: surgery and i irradiation | 
Prostate glen 1 © patients traced 
| che cases ol prostatectomy I 
63 sophs agus | 228 patients traced; all died | 
Thy roid 4 gland 204 sarees operated on 2 
} 7 patients traced following operations and irradiation 
71 patients traced after irr adiation alone ' 
Face | 250 cases | 
Without involvement of cartilage or bone 
With involvement of cartilage or bone , 
Eyelids | 251 cases | | 
Outer ear | 56 patients treated | 47 | 
Antrum of Highmore | 27 patients with tumor primary in maxilla | 
70 patients with tumor primary in antrum | | i 
Mouth Surgical removal early | 
Irradiation alone | | 
Pharynx and base of} 89 patients traced 16 | 
tongue He | 
Larynx | § 86 6 patients traced | 
| Carcinoma graded 2 ~ 
| Carcinoma graded 3 | 65 | 
| Carcinoma graded 4, all dead | 
L ung 42 patients treated by irradiation; life prolong zed | } 








Appendix 37 patients traced; no deaths from carcinoma 


*It must be remembered that the figures given here represent results obtained only in cases in which the disease could be attacked wit! 


probability of success. 
TOf patients traced. 


knowest not what thou art doing cursed art 
thou!” If we physicians can bring ourselves to 
help these poor patients because of our pity for 
them and our feelings of consecration to our work, 
I am sure we will be blessed. 

In some cases of course the wise and kindly 
physician will advise against costly treatments if 
he thinks that they are quite hopeless and if the 


patient is so poor that he must try to leave every- 
thing possible to his wife and children. 

Let us then go forward with a clearer knowledge 
of the type of case in which we most certainly can 
cure cancer, as well as with a greater feeling o! 
responsibility toward the many poor suillcrcrs 
whom we now turn away with barely a word 0! 
advice. 
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IS CANCER CURABLE? 


J. M. WAINWRIGHT, M.D., 


[ is the experience of everyone whose lot has 

led them to special interest in cancer surgery 

frequently to be asked, “Do you ever cure a 
cancer?”’? Many times the question comes from 
those who should know better. 

Other papers in this group will deal with results 
in large series of cases. This paper will not con- 
sider statistics or percentage results but will re- 
late in brief a few cases which give somewhat 
striking proof that we do cure cancer. 


THE BREAST 


Miss C. G., was operated on at the age of 61 on 
October 13, 1903. Her tumor had been noticed 6 years be- 
fore. It was large. The microscopic examination was un- 
questionable and it showed infiltration of pectoralis major 
muscle fibers. This was the writer’s second breast opera 
tion and it was not one to be proud of. This old lady was 
carefully followed. She remained well and active. The 
photograph shows her in August, 1928, at the age of 85 still 
in the active direction of her farm. In January, 1930, she 
was found dead in bed at the age of 87, 26 years and 3 
months after operation. She had been examined a few 
months before and found ned cancer free and with 
no special complaints (Fig. 

2. A doctor’s mother, ool 49, was cieeidua on on 
January 20, 1910. She had had her tumor for 1 year. The 
microscopic examination was unquestionable and the 
axillary glands were involved. This lady at this writing is 
in good health, aged 71 and cancer free, 22 years and 9 
months later. 

3. Another patient is well and cancer free at the age of 
66 years, 20 years after operation. 


MELANOMATA, WITH METASTASES 


(than which few things are more malignant) 


1. S. S. Operated on August 25, 1905, aged 36. Four 
months before he had noticed a black tumor over the right 
scapula. Two months later he noticed a mass in the axilla. 
Within the next few months metastatic tumors were re- 
moved from the left shoulder and the opposite axilla. He 
had four operations in all, the last January 6, 1906. Mi- 
croscopic examination unquestionable. This man is under 
close observation and is well and cancer free at this writing, 
27 years and 2 months after the first operation. 

2, H.L., was operated on on January 7, 1915. He hada 
rough pigmented mole on the right arm which a few months 
before metastasized to the glands in the neck. The mole 
and the glands were removed. The microscopic examina- 
tion was unquestionable. This man is under close observa- 
tion. Last examined July, 1932, at which time he was well, 
cancer free, and working regularly in the coal mines 17 
years and 6 months after operation. 

3. Mrs. A. C., operated on on August 23, 1912, aged 62. 
She had a melanotic patch under the right thumb nail. Six 
months previously it metastasized to the right axilla. Am- 
“size of a 
This patient kept under close 


putation of the thumb and removal of a mass the 
from the axilla. 


baseball” 


F.A.C.S., SCRANTON, PENNSYLVANIA 


observation and remained cancer free and did hard farm 
work in the fields. She died suddenly of apoplexy, aged 77, 
15 years after operation. 
THE LIP 

1. KE. H., operated on on April 21, 1904, aged 45 years, 
for cancer of the lip. Section was unquestionable. Twice 
within the next few months the involved glands were re- 
moved from the neck. She was kept under close observa- 
tion and remained well and cancer free. She was killed in 
an accident 23 years and 6 months after operation, aged 68. 


THE UTERUS 


1. Mrs. M. B., aged 29 years. Treated by radium July 1, 
1920. She was ina very distressing stage of emaciation and 
cachexia. The entire vaginal vault was filled with a large 
cauliflower-like mass and a mass could be felt above the 
pubes ‘as big as a grapefruit.” Why I treated her with 
radium I do not know. It was in my early experience with 
radium and I knew no better. She was discharged a few 
weeks later still in very poor condition and her death 
within a few weeks seemed certain. [or several months no 
notice whatever was taken of follow-up letters and finally 
a medical friend in her town was requested to visit the 
family “to get for our record the date of death.” He re- 
plied, “‘not dead. I found her in the yard hanging up the 
washing.” This woman has remained well and 12 years 
after treatment in July, 1932, she was examined and found 
cancer free. She was well nourished and doing the usual 
hard work of a foreign woman, the wife of a miner. 


These cases surely determine the q. e. d. to the 
claim that we do cure cancer. Furthermore, these 
cases represent the work of 20, sometimes nearly 
30, years ago. Hundreds of other surgeons were 
curing cancer at this time and long before as a 
small army of patients can attest. 





lig. 1. Miss C. G. taken on her farm at the age of 85 
years, 24 years after operation for breast cancer. 
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Of more hopeful value still is the fact that since 
the patients of 20 years ago were operated on, 
technical surgery has greatly advanced in its own 
field and more important still, there has been 
added the great advantage of radium, improved 
roentgen technique and equipment, and the 
electro-knife. In some cases radiation alone has 
become more efficient than surgery. In most cases 
it is an indispensable adjunct. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Many surgeons who were producing permanen| 
cures in the first decade of this century are sti] 
working with vastly increased experience an 
skill. Younger men much better trained than the 
older men when they began are constantly ente 
ing the lists and with the physical aids just note: 
the number of permanent cures in the prese: 
decade will be many times greater than for the 
period of 20 years ago. 


END-RESULTS OF RADIUM THERAPY IN 475 CASES OF CERVICAL. 
CANCER 


FLOYD E. KEENE, M.D., F.A.C.S., PHILADELPHIA 


ROM 1913 to July, 1926, 475 cases of 
carcinoma of the cervix were treated with 
radium in the John G. Clark Clinic of the 

Hospital of the University of Pennsylvania. More 
than four-fifths of the patients presented advanced 
malignancy and in only about 12 per cent could 
the lesion be classified as belonging to Stage I. 

During the period covering the early years of 
this report, the routine treatment consisted of 
2,400 milligram hours of radium filtered by 1 
millimeter of silver or 2 millimeters of brass and 2 
millimeters of soft rubber tubing, with repetition 
of the irradiation at the end of 6 weeks. During 
the later years the second application was 
omitted, re-radiation being employed only when 
evidence of continued growth was found. Deep 
X-ray therapy supplemented radium in only 5 
patients. The results show that re-radiation was 
of palliative value but it did not increase the per- 
centage of ultimate cures. 

Complete follow-up data are available in over 
8g per cent of the entire series and patients not 
traced are classified as dead from cancer. Seventy- 
three patients were free from any evidence of 
malignancy 5 years or more after the initial treat- 
ment which represents a total salvage of 15.24 per 
cent. In justice to radium treatment, however, it 
should be stated that during the earlier years in- 
cluded in this report hysterectomy was performed 
when the lesion was operable and only the ad- 
vanced cases were subjected to radium. From 
1920 to 1926, both the early and the late lesions 
received radium treatment and in the group 
belonging to these years the total salvage was 





18.28 per cent. Ninety-two cases are classified :\s 
belonging to Stages I and I]. Thirty of these, or 
32.60 per cent, showed no evidence of disease 5 
years or more after treatment was given. ‘Ihe 
lesions were more extensive in 383; of these, a sal- 
vage of 5 years or more was obtained in 43 or 
11.22 per cent. 

In the 58 patients whose lesions were classilicd 
as Stage I, either radium alone or cautery amputa- 
tion plus radium was used with a cure rate of 
39.65 per cent; the best results followed cautery 
amputation and irradiation, for in 34 patients 
thus treated 18, or 52.94 per cent, were free irom 


evidence of malignancy more than 5 years «lier 
the initial treatment. 

Specimens from 168 patients have been graced 
according to the classification of Martzloff. ‘lhe 
striking feature of this analysis is the low cura!)il- 
ity rate (13.05 per cent) in the spindle cell type 


which is recognized as being highly radiosensitive. 
The best results, 26.66 per cent, were obtaine: in 
the transitional cell group. In the adenocarc'o- 
mata and the epidermoid types, the results «re 
practically the same (17.85 per cent). It would 
seem, therefore, from these findings that prog)vs- 


tically, grading according to cell type is not of 
much practical value. 

Dissatisfied with our results, we have entircly 
reorganized our methods of attack during the }ast 
year. This modification consists not only in ‘he 
technique of radium application, but the add’ ion 


of routine roentgen therapy and the adoption \! 2 
plan whereby the problem as a whole can be tore 
efficiently handled. 
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VY Y associates, Dr. W. E. Lower, Dr. T. E. 
| Jones, Dr. U. V. Portmann, Dr. R. S. 
: Dinsmore, Dr. W. V. Mullin, and I have 
scen 8,679 cases of malignant tumors of the vari- 
ous organs and tissues of the body. Of these, 
2,750 were treated by operation only, 1,399 by 
operation and radiation and 1,931 by radiation 
only, and 2,593 were not suitable for treatment. 
Four thousand and fifty-nine of the patients seen 
prior to 1928 have been traced. Of these, 1,182 
have survived for 3 years or more and 737 for 5 
years or more. 

Our series includes 786 cases of cancer of the 
skin and subcutaneous tissues. Of these, 262 were 
treated by operation only, 75 by operation and 
radiation, and 360 by radiation only. Among the 
215 patients seen before 1928, 100 have survived 
for 3 years and 52 for 5 years. 

We have seen 618 cases of cancer of the buccal 
surfaces and jaws of which 300 seen before 1928 
have been traced. Among these, 94 patients have 
survived for 3 years and 53 for 5 years. In this 
series, 220 patients were treated by operation 
alone, 165 by operation and radiation, and 174 by 
radiation only. 

Of 162 cases of cancer of the larynx, 47 were 
treated by operation only, 31 by operation and 
radiation, 28 by radiation alone. Fourteen 
patients have survived for 3 years and g for 5 
years. 

Of 292 cases of malignant diseases of the thy- 
roid gland, 79 were treated by operation alone, 
131 by operation and radiation, 44 by radiation 
only. One hundred and eighty-five of these pa- 
tients have been traced. Of these, 55 have sur- 
vived for 3 years or more and 37 for 5 years. 

Of our total of 1,555 cases of cancer of the 
breast, 919 of those seen prior to 1928 have been 
traced. Of this series, 437 patients have lived for 
; years and 307 for 5 years. In this series, 860 
patients were treated by operation only, 500 by 
operation and radiation, and 57 by radiation only. 

We have seen 2,264 cases of malignant tumors 
of the gastro-intestinal tract and other abdominal 
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MALIGNANT DISEASES 


CLEVELAND CLINIC 


GEORGE CRILE, M.D., F.A.C.S., CLEVELAND, Onto 


tumors which include 140 cases of tumors of the 
cesophagus, 726 of the stomach, 69 of the gall- 
bladder and ducts, and 841 of the large intestine 
and rectum. 

Thirteen patients with carcinoma of the stom- 
ach have survived for 3 years and 7 for 5 years. 
Kighty-nine patients with malignant tumors of 
the large intestine and rectum have survived for 3 
years and 48 for 5 years. In the latter series, 246 
were treated by operation only, 78 by operation 
and radiation, and 142 by radiation only. 

We have seen 553 cases of malignant tumors of 
the urinary tract, 143 of the kidney, 389 of the 
bladder, 18 of the urethra, and 3 of the ureters. 
Of the patients with tumors of the kidney, 16 
have survived for 3 years and 7 for 5 years. Of 
the patients with malignant tumors of the bladder, 
150 were treated by operation only, 45 by opera- 
tion and radiation, and 93 by radiation alone. Of 
these, 47 have survived for 3 years, and 30 for 5 
years. 

Our series includes 464 cases of malignant 
disease of the male reproductive organs, including 
336 cases of tumors of the prostate gland. Of the 
patients in the latter group, 72 were treated by 
operation only, 19 by operation and radiation, and 
121 by radiation only; 24 patients have lived for 3 
years and g for 5 years or more. 

We have seen 1,171 cases of malignant diseases 
of the female reproductive organs including 676 
of the cervix and 246 of the fundus. Of the cases 
of cancer of the cervix, 121 were treated by sur- 
gery alone, 34 by surgery and radiation, and 357 by 
radiation alone; while of the cases of cancer of the 
fundus, 123 were treated by operation alone, 24 by 
operation and radiation, and 63 by radiation 
alone. Of the patients in this total series, 159 have 
lived for 3 years, 98 for 5 years. 

Exclusive of carcinoma of the jaw, we have seen 
176 cases of malignant disease of bone. Forty- 
four of these were treated by surgery alone, 31 
by surgery and radiation, and 51 by radiation alone. 
Fifteen have survived for 3 vears and 10 for 5 
years. 


SURGERY, GYNECOLOGY AND OBSTETRICS 





REPORT ON FIFTY CASES OF FIVE YEAR CANCER CURES 


DONALD GUTHRIE, M.D., F.A.C.S., Sayre, PENNSYLVANIA 


WISH to report briefly upon 50 cases of 5 year 

cancer cures, taken at random from our files, 

the present conditions of which have been 
carefully investigated in a follow-up clinic and 
found to be satisfactory. 

1. Twenty-five breast cases, 8 showing axillary 
involvement at the time of operation. Of these 8, 
2 are well 5 years; 1 well 6 years; 2 well 7 years; 
2 well 8 years; and 1 well 16 years. 

2. Eight cases of cancer of the cervix. One 
treated by panhysterectomy is well 7 years. Of 6 
cases upon whom radium alone was used, 3 cases 
are well 7 years and 3 cases well 8 years; dosage 
2,400 to 5,500 milligram hours. 

3. One case of cancer of the vaginal wall wore a 
pessary 8 years without removing it. She has 
been well 12 years and had 1 dose of radium 1,500 
milligram hours. 

4. Five cases of cancer of the body of the 
uterus. Of 4 treated by panhysterectomy 1 is well 
5 years; 2 are well 6 years; and 1 is well 7 years. 
One treated by radium is well 8 years and had 
4,800 milligram hours. 

5. Four cases of cancer of the stomach. One is 
well 6 years; 1, 8 years; 1, 10 years; and 1, 20 
years. 

6. Five cases of cancer of the large intestine 
and rectum. One cancer of the ascending colon is 
well 17 years; 1 cancer of the transverse colon with 
obstruction, age 18, is well 12 years; 2 cancers of 
the sigmoid, 1 is well 16 years and 1 well 12 years; 


1 cancer of the rectum, age 76, is well 6 years 

7. Twocases of cancer of the bladder. One hac 
cautery excision and radium, 1,000 milligram 
hours, and is well to years; 1 had cautery excisio. 
and is well ro years. 

8. Onecase of cancer of the urethra had radium 
1,650 milligram hours, with excision of the ir 
guinal glands and suprapubic cystostomy, and 
well to years. 

Unquestionably, the campaign of education 0: 
the profession and of the laity by the vario 
agencies upon cancer have done much to ei 
lighten the public and cause our patients to com 
earlier for examination than formerly; yet it 
discouraging still to have many inoperable cases 
cancer present themselves for relief, and it is su 
prising today to have not a few patients requ 
that, if the lesion proves to be cancer, no attem)) 
be made to help them by removing it. This 
happens frequently and one can interpret 1! 
feeling on the part of the patient in no other way 
except that in the minds of many there remains 
the firm belief that cancer cannot be cured. k« 
ports of 5 year cures will do much to correct this 
misbelief and this effort of the American College 
of Surgeons to collect 5 year cures of cancer and 
publish them is indeed a noteworthy movemen| 

If we are to impress the laity with the fact that 
cancer is curable, let us publish our lists of cures 
and let us all choose our cases for operation and 
radiation with greater care. 


FOLLOW UP STATISTICS OF FIVE YEAR CURES IN CANCER 


FRANK H. LAHEY, M.D., F.A.C.S., Boston, MASSACHUSETTS 


F 6,535 patients operated upon for goiter, 
( 187 had definite cancer of the thyroid (2.8 

per cent). We can divide all of our thyroid 
cancer cases into 3 groups: (1), of low malig- 
nancy; (2), of moderate malignancy; (3), of severe 
malignancy. Of the patients with cancer operated 
upon 5 or more years ago, 17 were in group one, 
either adenoma with blood vessel invasion or 
papillary adenocystoma. Of these, 15 are now 
alive and well. One could not be followed, and 
one died 5 years after operation not of malig- 


nancy. In group two are the cases of adenocar- 
cinoma in which there is some hope of cure. We 
have 8 cases in this group; one is alive over 5 
years after operation and 7 are dead. Group 
three consists of the almost hopeless malig: .n- 
cies—giant cell and small cell carcinoma «nd 
fibrosarcoma. Of these there were 12 cases. © 
is living over 5 years and 11 are dead. 

The salvation of patients with malignancy ol 
the thyroid is in the prophylactic measure, 0! 
removing adenomata while they are still benign, 








~ == 7S 7S ee ee ee 


i ie tae 








since it is in these that practically all malignancy 
of the thyroid arises. 

We have 4 patients alive and well 5 or more 
years after partial gastrectomy for proved car- 
cinoma or sarcoma of the stomach, 1 at the end of 
s years, 2 at the end of 6 years, and 1 at the end 
of o years. The salvation of patients with carci- 
noma of the stomach is in early bismuth X-rays 
of the stomach in all patients with any change of 
digestive function, loss of appetite, or distaste for 
food. 

Of proved carcinoma of the breast, of 82 cases 
28 (34 per cent) are alive and well at the end of a 
5 year period. Many of these lesions have been 
graded as to the degree of malignancy, but time 
does not permit this discussion. 

The salvation of patients with carcinoma of the 
breast lies in the frequent examination of the 
breasts by the patients themselves, the examina- 
tion of doubtful areas by the physician or sur- 
geon, and finally the examination by the patholo- 
gist of biopsy specimens from areas considered 
probably malignant by the examining physician 
or surgeon. 
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Of 47 radical resections of the colon and rectum 
done 5 or more years ago, representing an oper- 
ability of 45 per cent, 14 (30 per cent) are alive 
and well now. Nine were early cases without 
glands, 5 showed local glands or glands in the 
vicinity of the growth. 

The salvation of patients with carcinoma of the 
colon or rectum is in routine and adequate rectal 
examinations in all patients examined for what- 
ever cause, in the submission of all patients who 
have any change whatever in colonic function to 
early bismuth enemata and fluoroscopy, and in 
proctoscopy of all patients with rectal bleeding 
or discomfort. 

Surgery had proved that it can produce lasting 
cures in cancer patients if the diagnosis is made 
early. Early diagnosis is in the hands of the 
family doctor and if he is to make more early diag- 
noses, he must do more than the sometimes 
merely casual examination—he must make the 
examination more comprehensive; even then at 
times he will be compelled to make his d’agnosis 
upon clinical evidence which is not always con- 
vincing but cnly suggestive of malignancy. 





THE 


CURABILITY OF 


CANCER 


NEIL JOHN MacLEAN, M.D., M.R.C.S. (Enc.), F.A.C.S., F.R.C.S. (CAN.), WINNIPEG, CANADA 


Associate Professor of Surgery, University of Manitoba; Consulting Surgeon to the Winnipeg General Hospital 


XANCER originates in a single cell, which 
(* has taken on abnormal growth. For a 
certain definite period of time, then, cancer 
is a local disease, and, as such, is amenable to 
cure by radical surgical measures. In assessing 
the curability of any given case, three factors are 
of paramount importance: first, the accessibility 
of the growth; second, the grade of malignancy; 
and third, the duration and extent of the disease. 
When the disease has involved parts far beyond 
the primary lymph nodes, cancer, from the stand- 
point of cure, is practically hopeless. If every 
case were treated by adequate surgical methods 
at the onset of symptoms, the percentage of cures 
would rise rapidly. 

It goes without saying that a comprehensive 
knowledge of the mode of permeation of the 
cancer cells throughout the different organs and 
tissues of the body, together with an exact 
knowledge of the lymphatic drainage of the part 
involved, is absolutely essential to the intelligent 
treatment of cancer. 





Two cases of epithelioma of the hand were 
brought to my attention some years ago. Both 
had been operated upon by first class surgeons, 
with successful removal of the local growth. Nine 
months later the first patient developed a mass 
in the axilla. Two years later the second patient 
developed a mass in the axilla. Both died of 
dissemination of the growth. It is interesting to 
note that in neither of these cases was the epi- 
trochlear gland involved, the lymph drainage 
from the back of the hand passing directly to the 
axilla. 

The next case I saw had had a small ulcerated 
nodule on the back of his hand for over a month. 
His family doctor had removed this nodule, and 
referred the case to me for further consideration 
because the pathologist had pronounced the 
growth malignant. I excised the scar widely and 
as deeply as possible, taking away all the sub- 
cutaneous tissue down to the extensor tendons. 
Two weeks later the lymph glands were removed 
from the axilla, and radium was inserted. The 
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glands, though not macroscopically involved, 
showed cancer cells on microscopic section. This 
patient is alive and well, 12 years later. The 
moral is obvious. 

It would seem to be a sound surgical procedure 
to remove the primary lymph glands at some time 
subsequent to removal of the tumor. Malignant 
cells en route from the primary growth to the first 
group of filters are thus given time to reach their 
destinations where they are held up for some 
time. The lymphatic vessels do not appear to 
harbor cancer cells until the glands beyond are 
first choked and no longer able to receive their 
cargos from the primary growth. This later 
removal of lymph glands does not apply where, as 
in the breast, a block dissection is made of all 
possibly involved structures. 

The series of cures here presented are taken 
from my own private records. In every case the 
diagnosis was confirmed by an expert pathologist, 
at the time of operation. Reliable follow-up 
records have also been obtained in every case 
presented in this series. The period of freedom 
from cancer following operation extends from 5 to 
28 years in this group. 


CURED CANCER CASES——5 TO 28 YEAR CURES 


Cases Years 
Lip ee ; 8 5 to 20 
Breast... . 36 5 to 25 
Uterus : 9 5 to 16 
Stomach 2 7,9 and 20 
Colon and Rectum 14 5 to 28 
Tongue 2 10 and 11 
Ovary 2 12 and 19 
Kidney 2 sand 8 
Skin of Leg 2 Ir and 12 
Skin of Hand. I 12 
Penis I 17 
Bladder I 8 
Total. . . 81 


Cancer of skin of leg and hand—2 cases cured, 11 and 12 
years. 

One case of cancer of the skin of the leg is of special 
interest. A medical man had noted an ulcer on the lateral 
aspect of the leg midway between the knee and ankle. 
It had been present 4 months and was the size of a 50 cent 
piece. The biopsy report was “epithelioma.”’ The ulcer 
was widely excised and the fascia dissected off the under- 
lying muscle. Three weeks later the surface was skin 
grafted and the popliteal glands removed. No definite 
glandular involvement was found 

He has had no trouble now over 6 years. 

Cancer of the penis—1 case, 17 year cure. 

The penis was amputated 2 inches behind the corona 
and the inguinal glands on both sides removed 3 weeks 
later. 

Epithelioma of the lips—2 cases of carcinoma of the 
upper lip living 13 and 20 years; 6 cases of carcinoma of the 
lower lip living 5 to 15 years 

In removing an carly growth from the lower lip, a V 
excision is used, going 1.5 to 2 centimeters beyond the 





demonstrable limits of the tumor. In larger growths a 


modification of the Dieffenbach or the Trendelenbur; 
principle is used. The submaxillary and submental lymp! 
nodes on the affected side are removed 2 weeks late: 
whether palpably enlarged or not. Fifty milligrams « 
radium screened in platinum and brass and in a rubber 
tube is placed in the cavity. This is moved at interva 
along the length of the dissection, and taken out in fro 
24 to 36 hours. A modification of Dieffenbach’s princi)! 
as applied to the lower lip was used in the restoration 
the upper lip after removal of the tumor. It is interest: 
that 1 of the 2 cases of cancér of the upper lip was in 
woman. 

Cancer of the tongue-—-2 cases, 10 and 11 year cures. 

The case cured 10 years had a hemiglossectomy. ‘1 
weeks later a block dissection of the glands of the n 
was done on the affected side. The only gland invol\ 
was the jugulodigastric; this being the gland which, 
Butlin points out, is early involved in cancer of the tong 
It is interesting that though the growth was at the tip 
the tongue the submental and submaxillary glands w: 
missed and the more remote jugulodigastric gland involy: 
In the other case the growth had crossed the midline in 1 
anterior two-thirds. The glands in both submaxil! 
regions were grossly involved and were removed at 
sittings subsequent to the glossectomy. In both « 
radium was used after each operation. 

Cancer of the stomach—3 cases, 7, 9, and 20 year c\ 

The first patient, alive and well 20 years after operat 
which was done in two stages. A posterior gastrojeju: 
tomy was first done and 3 weeks later a partial gastrectom: 
The 2 other cases had a Pélya operation. One pati: 
having been well for 9 years, developed cancer in 
remaining part of the stomach but at some distance from 
the suture line. This would seem to be a new development 
of cancer and not an extension of the previous growth 

Cancer of the rectum—1 patient alive and well 28 years 
after operation and 5 patients are alive and well 5 t 
years after operation. 

In the first patient, still alive and well 28 years 
operation, the lower part of the bowel was removed by t!x 
old Kraske method, without a preliminary colostom) 
The sacral anus, without sphincteric control, has not }cen 
found to be a great inconvenience. In the second paticnt, 
alive and well 12 years after operation, a permanent 
inguinal colostomy was done 18 days before the ra 
operation. The rectum, the perirectal and the pri 
lymph nodes were removed by the sacral route, a |)/ind 
part of the sigmoid being left below the colostomy. | 
more recent cases, the two stage abdominoperineal met}iod 
was used, allowing 3 to 4 weeks between the abdominal 
and the sacral parts of the operation. 

Cancer of the recto-sigmoid—1 male alive and wel! 13 
years after operation and 1 female died of pern 
anemia 11 years after operation. 

In the first case, an abdominoperineal operatioi 


done. The abdominal stage consisted of dividing 1h¢ 
inferior mesenteric artery above its anastomotic | I 
to the marginal loop of the sigmoid, and mobilizin e 
lower part of the pelvic colon. A temporary colostor) as 
high up in the sigmoid as possible was then made a1 € 
abdomen closed. Not until 6 weeks later did the patie! 


condition seem favorable for the second stage. Thi 
sisted of wide resection of the involved part of the rect 
by the transsacral route, the sphincters being saved at ! 
same time. The bowel was reunited over a rubber ! 
passed through the anus. The colostomy was closed som 
months later. This man is now in perfect health, and has 
a normally functioning bowel, with no sign of strict 
The second patient lived 11 years and died of perni 
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anemia without any sign of recurrence of cancer. When I 
first saw her, she had acute obstruction, a small perfo- 
ration, and spreading pelvic peritonitis. The pelvis was 
drained and a colostomy was established. Three months 
later an abdominal resection of the strictured segment was 
done, and the bowel reunited over a large rubber tube 
passed out through the anus. The colostomy was closed 
2 months later. 

Cancer of the sigmoid —4 cases, 5 to 12 year cures. 

\WWhen the growth is sufliciently high up in the sigmoid 
to allow it to be mobilized to the surface, I have used as 
the method of choice, the so-called Mikulicz, or three-stage, 
operation. If there is obstruction, a rubber tube is at once 
“nursestringed” into the upper part of the loop. ‘The 
tumor may be left on the abdomen for a few days, or it 
may be removed at once, as the exigencies of the case 
demand. 

Cancer of the caecum—tr case, female, 15 
1 case, female, 12 year cure. 

The operation performed in the first case, was resection 
of the right colon, closure of the end of the transverse colon 
and an end-to-side ileocolostomy in one stage. This 
patient, who was only 24 years old at the time of the 
operation, is still in perfect health. 

In the second case, the ends of the ileum and transverse 
colon were brought out at the side. The spur was later 
clamped and the opening finally closed. 

Cancer of the breast—g patients, alive and well from 15 
to 25 years after operation; 9 patients, alive and well from 
10 to 15 years after operation; and 18 patients, alive and 
well from 5 to 10 years after operation. 

Every tumor of the breast should be regarded as cancer 
until proved otherwise. Even the typical mobile fibro 
adenoma in one of my cases turned out to be associated 
with a cancerous growth. 

In the 9 cures ranging from 15 to 25 years, no X-ray or 
radium was used. During this period, the tumor was re- 
moved and the incision closed. If the tumor was proved 
to be malignant by the pathologist a few days later, the 
patient was taken back to the operating room and a radical 
operation was performed. Every attempt was made to 
avoid touching or re-entering the original cavity. 

In the 27 cures ranging from 5 to I5 years, a rapid- 
section biopsy was done at the time of operation. In the 
management of these cases, three distinct methods of 
procedure were followed: 

First, in cases of cancer age, with a fairly typical clinical 
picture of carcinoma, a radical Halstead was done imme- 
diately. 

Second, in cases of cancer age where the diagnosis of 
carcinoma was doubtful, an amputation of the breast was 
done first. If the pathologist reported malignancy, the 
radical operation was forthwith completed. 

Third, in younger women with doubtful tumors the 
growth only was excised; if reported malignant, the 
radical operation was then carried out. 

The ideal method of procedure in doing a radical breast 
yperation is to begin with the dissection of the axilla, and 
remove in one piece the lower part of the pectoralis major, 


year cure, 
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the pectoralis minor; the fat, and glands from the axilla, 
the skin and breast including the pectoral fascia down to 
the ribs. It is important to include in the dissection the 
highest gland in the apex of the axilla under the axillary 
vein where it passes over the first rib into the thorax 

In this situation this gland is easily missed 

Cancer of the corpus uteri—3 cases, 5 to 16 year cures; 
1 case (sarcoma) 14 year cure. 

In carcinoma of the body of the uterus it was formerly 
my practice to do an abdominal panhysterectomy. I now 
use the vaginal method, because it can be done quite 
radically, and with a lower operative mortality. 

Cancer of the cervix uteri—s5 patients alive and well 5 to 
15 years after operation. 

Fifty milligrams of radium (screened) was inserted into 
the cavity of the cervix for 24 hours. Four weeks later a 
radical vaginal hysterectomy was done, the ureters being 
retracted laterally, and the parametrium excised widely 
(Schauta operation). Radium was again used, 50 milli 
grams being inserted into the cavity originally occupied 
by the uterus, and left in for 24 hours. I now believe it 
best to give more intensive pre-operative radiation, and 
omit the immediate postoperative radiation. 

Carcinoma of the bladder—1 case, 8 year cure. 

The growth here was fortunately situated in the fundus. 
It was excised widely through a suprapubic cystotomy in- 
cision. The patient was a woman 76 years of age and lived 
to the age of 84 without any recurrence. 

Carcinoma of the kidney—2 cases, 5 and § year cures. 

The procedure in these cases was the usual nephrectomy 
plus free removal of the perinephric fat. Into the cavity 
left was inserted a drainage tube large enough to contain a 
50 milligrams capsule of radium. The latter was left 
in situ for 36 hours being moved the length of the capsule 
at 12 hour intervals. The value of radium treatment in 
these cases is questionable. 

Carcinoma of the ovaries—2 cases, 12 and 19 years. 

Simple oophorectomy was done in each case. One 
patient developed carcinoma in the remaining ovary 19 
years subsequent to the first. She refused further operation 
and finally died of general abdominal carcinomatosis. 


CONCLUSIONS 


1. The educational campaign by the profession 
among the laity for the earlier recognition of the 
signs suggesting cancer and immediate attention 
thereto, should be persisted in and extended to 
reach all classes. 

2. Every medical teaching center should have 
a tumor clinic as part of its organization. 

3. Some one has said that he who treats cancer 
should be radiologically trained and surgically 
minded. I would say that he who treats cancer 
should be surgically trained and _ radiologically 
minded. 
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FIVE YEAR CURES OF GYNECOLOGICAL CANCER 


HOWARD C. TAYLOR, Jr., New Yorxk 


/YNHE 5 year cures to be reported are drawn 
from. the files of the gynecological service of 
the Roosevelt~ Hospital and the patients 

were treated during the years from 1910 through 

1925. These years have witnessed fundamental 

changes in cancer therapy so that it is not sur- 

prising that the majority of the successful cases 
were treated in the latter part of this 16 year 
period. 

The apparent improvement in results may be 
attributed to several factors, such as the advent 
of radium which was introduced into the Roose- 
velt clinic in 1917 and the use of the high voltage 
X-rays which was begun in 1924. But besides 
these technical innovations, there has grown up 
with us as elsewhere a special sense of respon- 
sibility for the patient with suspected or proved 
cancer. This newer attitude has manifested itself 
on the one hand in more conscientious efforts 
at early diagnosis, on the other in the organization 
of a follow-up clinic as a check upon the efficiency 
of treatment. 

The Roosevelt gynecological service treats on 
an average about 40 cases of cancer in a year. 
Its radiological equipment is limited to 140 
milligrams of radium and a single high voltage 
X-ray machine. It is probable that a majority 
of cancer cases throughout the country are treated 
in institutions of about this size, so that the rate 
of cures I shall report may be taken as typical 
of that which widely prevails throughout the 
United States or is at least readily attainable. 

3efore reporting 5 year cures let me state that 
pathological reports giving confirmation of the 
diagnosis are on file at the hospital for all of these 
cases and for all but a few the microscopic slides 
have been reviewed and the diagnosis verified 
within the last 2 years. 

The treatment of cancer of the cervix has 
varied greatly over the period noted so that cures 
must be reported upon special groups dependent 
upon the type of treatment. From 1910 to 1916 
the only significant treatment for cervical cancer 
was hysterectomy. In these years a total of 
126 cases of all stages of the disease were observed. 
Nine 5 year cures resulted. (For the 113 primary 
cases, the operability rate was 60 per cent, the 
absolute 5 year cure rate 7.1 per cent.) Two 
patients of this period are known to have been 
living and well 18 and 20 years, respectively, 
after their operations. 


From 1917 to 1920 when radium was first 


being used, either alone in the advanced cases or 


as a preliminary to hysterectomy, 84 cases were 
treated, with 5 year cures in 11. (For the 78 
primary cases the operability was 43 per ce1 
the absolute 5 year cure rate 14.1 per cent.) 

From 1921 to 1923 radium was given increasing 
scope and the indication for hysterectomy was 
further restricted. Forty-three cases were treate«(, 
with 11 cures. (For the 37 primary cases the 
operability rate was 27 per cent, the absolute 
5 year cure rate, 29.7 per cent.) 

In the years 1924 and 1925 when radium wis 
used almost exclusively, 46 cases were treatc 
with 5 year cures in 8. (The absolute 5 year cure 
rate for the primary cases was 18 per cent). 

The cases of carcinoma of the corpus have 
been treated more or less uniformly throughout 
the period and only one-fifth of the primary cases 
were regarded as inoperable. Of the total of oo 
primary and recurrent cases there are 22 known 
cures. (This represents an absolute 5 year cure 
rate of 25.8 per cent in the 85 primary cases 

The cases of carcinoma of the ovary can also 
be reported as a single group but offer a dis 
couraging figure since only 5 cases out of a total 
of 66 are known to have been well after 5 years. 
(The 5 year cure rate for the 58 primary cases 
was 8.6 per cent.) 

Among the less common forms of gynecological 
cancer there can be reported 5 year cures in 4 
among 17 cases of cancer of the vulva and ¢ in 
7 cases of vaginal cancer. Among a miscellaneous 
group consisting of 1 case of primary tubal 
cancer, 3 cases of chorio-epithelioma, 3 cases of 
myosarcoma of the uterus, 4 cases of sarcoma of 
the ovary, and 16 cases of generalized peritoncal 
carcinoma of undetermined origin there were no 
cures. 

To summarize, the Roosevelt clinic has to olier 
the following 5 year cures: 


TABLE 1I.—TOTAL FIVE YEAR CURES 


5 year cures Tot ses 


Cancer of the cervix. . : a 39 
Cancer of the corpus 22 
Cancer of the ovary... . 5 
Cancer of the vulva..... 4 
Cancer of the vagina rr I 
DRIBCOMANGOUS, .....5 6. cs sense fo) 

Total 71 















TAYLOR: FIVE YEAR CURES 


TABLE II.—EXTENT OF DISEASE WHEN 
TREATMENT WAS INSTITUTED 


Early Intermediate Advanced 

Total Percent- Total Percent- Total Percent- 

cases ages cases ages cases ages 
COME Gxcss Ce 8 31 17 224 75 
COMDUB. ccs 26 29 27 30 37 41 
OVATY.. 0520 oe 9 14 10 24 4! 62 
WUE c<<.00.. “20 53 ¥ 41 I 6 
Vagina....... I 14 ° ° 6 86 
Miscellaneous. 0 ° I 4 26 96 
Total .ciscacs CO 14 102 20 335 66 


The total number of cancer cases treated in 
these years was 506, so that it may be said that 
approximately 1 woman in 7 who came for treat- 
ment was well for at least 5 years after her 
treatment. 

The figure of rt in 7 represents an absolute 
minimum inclusive of all advanced and recurrent 
cases, and with the acceptance as failures of all 
cases that could not be traced. Table II giving 
a somewhat arbitrary division of cases according 
to the extent of the disease, shows that almost 
two-thirds of the cases were advanced when they 
first came for treatment. From this table it 


becomes clear that the unfavorable character of 
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TABLE III.—PERCENTAGE OF FIVE YEAR CURES 
AMONG TRACED CASES IN DIFFERENT 
STAGES OF THE DISEASE 


Farly Intermediate Advanced 
Cervix. ... 75 41 8 
Corpus... . 63 50 ) 
Ovary...... 33 31 ° 
VUIVE ic. 5 o's ; 50 fo) ° 
Miscellaneous.......... 100 ° ° 
yi | “ea eg 63 37 5 


cancer statistics is, of course, determined by the 
vast preponderance of the late and unfavorable 
cases. 

A more encouraging outlook is obtained from 
Table IIL which shows that 5 year cures may be 
hoped for in over one half of the early and in over 
one-third of the intermediate cases. 

The failure of efforts to reduce more materially 
the percentage of patients who come for treat- 
ment in an advanced stage of the disease is a 
discouraging aspect of the present status of 
cancer control, but the relatively great success 
being obtained in the treatment of the favorable 
cases remains a strong incentive to continued 
striving for earlier diagnosis. 
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CANCER OF THE CERVIX AND CANCER OF THE BREAST 


Five YEAR ENp-RESULTS IN THE UNIVERSITY OF CALIFORNIA HOSPITAL 


FRANK W. LYNCH, M.D., F.A.C.S., AND EDWIN I. BARTLETT, M.D., F.A.C.S., SAN FRANCISCO, CALIFORNIA 


/YNHIS is a summary of the 5 year cures in a 
series of 222 cases of proved carcinoma of 
the cervix treated in the University of Cali- 

fornia Hospital between March 16, 1916, and 

September 30, 1927. No case has been lost in the 

follow-up since treatment. Seven patients died of 

intercurrent disease during the 5 year observation 
and 4 died following surgery. These are charged 
as cancer deaths. 

The cases are grouped into the four stages 
adopted by the American College of Surgeons. 


Stage I. Cancer limited to the cervix. 

Stage If. The cancer may have reached one or the 
other of the vaginal fornices but there is no demonstrable 
extension to the parametrium. The uterus is still mobile. 

Stage III. The cancer has extended beyond the cervix 
and definitely invaded the parametrium. The uterus is 
fixed. 

Stage IV. The cancer forms a mass which fills the pelvis, 
may have grown down on the vaginal walls, may or may 
not have fistula, and represents the last stages of the 
disease. 

Stage V. Recurrent cases. 









134 Stage 3 and 4 Cases 
8.2% Cure 


8.2 





YEAR | 2 3 4 5 





Five Year Cure 


58.8 % 


Four Intercurrent and 
Four Surgical Deaths 
are charged as Cancer 





YEAR | 2 3 4 5 
Chart 3. 


Chart 1. Cancers of uterine cervix. 
Chart 2. Percentage of cures found in the various 


stages. 





Type of material. The series comprises 1’ 
cases in which the cancer was first treated by m: 
(Lynch) and of 37 in which a hysterectomy w 
done by others and radiated subsequently by m: 
either as prophylaxis or as treatment of knov 
recurrence. 

Results of treatment. Stage I. Of the 19 cas 
17 are living and well 5 years after treatmen 
There were two intercurrent deaths charged «s 
cancer. One died from a paralytic stroke 
months after surgery and 1 of heart diseas 
years after radium treatment. Symptomless ca: 
cer was found in the latter patient at autopsy | 
both the right and left hypogastric glands. ‘T| 
cure for this group is 89.5 per cent. 

Stage II. Of the 32 cases, 13 were living a: 
well at the end of the 5 year observation peric: 
a cure of 40.6 per cent. 

Stage III comprises 85 cases with only 
survivors, a cure of 12.8 per cent. 

Stage IV consists of 49 cases. No five y 
survivors. Forty-four of the 49 died within the 
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Chart 3. Cancers of the uterine cervix, 51 cases, sizes 

I and 2. 


Chart 4. Carcinoma of the cervix, 111 cases. 
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LYNCH, BARTLETT: 
first year and all but one within a year and 3 
months. The extremely large percentage which 
cancers of this stage form of all inoperable cases 
reduces the total cure of the inoperable cases to 
figures less than those from other clinics that had 
learned earlier than we that it is useless to treat 
them. 

Stage V. Of 37 patients of this group 4 were 
5 year survivors, a percentage of 10.8. 


SUMMARY 

The 5 year cure for the entire series is 20.3 per 
cent including those in Stage V, or 22.2 per ‘cent 
for the 185 patients for whose first treatment we 
were responsible. 

Combining the cases in Stages I and II, we 
find 5 year cures of 58.8 per cent for this early 
and “borderline as to operability” group. 

Combining the 85 Stage III and 49 Stage IV 
cancers, we find a cure of 8.2 per cent. 

The entire series consists of 222 treated cases 
with 45 survivors. 

CONCLUSIONS 

This study shows that a cure may be con- 
fidently expected in early cervical cases following 
proper treatment. 
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Chart 5. Carcinoma of the breast, Group Ar, 39 cases, 
primary without axillary metastases, local conditions 
favorab le. 

Chart 6. Carcinoma of the breast, Group A2, 14 cases 
primary without axillary metastases, but with unfavorable 


local conditions, such as large tumor, tumor in an inner 
\uadrant, etc. 
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TABLE I.—CARCINOMATA OF THE BREAST, 
156 CASES 
Cases Per cent 

Group Ar... 39 
Group A2.... 14 
Group Br.. 34 
Group B2 60 
Lost from follow-up 0 
Death— intercurrent 4 
Death—surgical l 
Death—cancer S1 
Living and well 50 32 
Living—recurrence. . 11 ri 


CARCINOMA OF THE BREAST 


This is a summary of the 5 year results in 156 
cases of carcinoma of the male and female breast 
treated at the University of California Hospital 
between January 1, 1918, and October 1, 1927 
The cases have been placed in four groups, accord- 
ing to prognosis as judged by the operative 
finding. 

Group At includes primary without 
axillary metastases and with favorable local con- 
ditions, such as small tumor, tumor in an outer 
quadrant, etc. 
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Chart 8. 


Chart 7. Carcinoma of the breast, Group B1, 34 cases, 
primary with metastases, local conditions favorable. 

Chart 8. Carcinoma of the breast, Group B2, 69 cases, 
primary carcinoma with metastases and with unfavorable 
local conditions, extensive involvement, inner half, ete. 
Recurrent carcinoma, limited involvement, no evidence of 
general disease. 
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Chart 9. Five year results in 156 cases of carcinoma of 
breast. 

Group A2 includes cases also without axillary 
metastases, but with unfavorable local conditions, 
such as large tumor, tumor in an inner quadrant, 
etc. 

Group Bx includes primary cases with axillary 
metastases but with favorable local conditions. 

Group Bz includes also primary cases with 
axillary metastases but with unfavorable local 
conditions, and also secondary cases without 
evidence of general disease, or extension of disease 
externally beyond surgical reach. 

Material. The series comprises 93 cases treated 
by me (Bartlett) and 63 cases treated by several 
others. All had a radical operation, and all of 
mine were treated by the method which I have 
previously described.' 

Results of treatment. Group A1. Of the 39 
cases treated, 30 are well after 5 years, thus 
making 78 per cent cured. Of the 9g charged 
against cancer death, 3 were lost in the first year; 
1 died of bronchopneumonia in the second year, 


'Surg., Gynec. & Obst., 1931, lii, 71-78. 








SURGERY, GYNECOLOGY AND OBSTETRICS 


and 1 died of pernicious anemia, without any 
trace of cancer, in the third year after treatment. 
Four actually died of cancer. 

Group Az. Of the 14 cases treated, 6 are well 
5 years after treatment, thus making 43 per cent 
cured. All the deaths were due to cancer. ‘This 
illustrates the increased mortality from cancer in 
an inner quadrant. 

Group Br. Of the 34 cases treated, g are livin 
and well, 5 years after treatment, thus makin 
26 per cent cured. Out of the 25 charged agains 
cancer death, 3 were lost, thus 22 actually died o 
cancer. 

Group B2. Of the 69 cases treated 5 are living 
and well 5 years after treatment, thus making 
7 per cent cured. Of the 64 charged against cancer 
death, 3 were lost, 1 died following operation, and 
2 died of intercurrent disease, thus making 58 
who actually died of cancer. 
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SUMMARY 


There were 5 year cures in 32 per cent o/ the 
entire series. The life expectancy in Group Ar 
(with favorable local conditions and without 
axillary metastases) is nearly twice as good as 
that in Group A2, (where the local conditions are 
unfavorable), and is three times as good as in 
Group B1, (which had the same favorable local 
conditions but with axillary metastases). The 
life expectancy in the groups without metastases 
(Ar and A2), is double that of Br alone. Ii we 
exclude Group B2 in which the majority of cases 
gave no hope of cure from the clinical findings 
alone, the hopeful clinical case with or without 
metastases should have a 50 per cent chance of 
cure. 
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SX ANCER of the uterine cervix, when treated 
in its incipiency, is curable in nearly every 
case. The possibilities of cure steadily 

diminish as the disease advances until it becomes 
an incurable and fatal malady. 

A review of the records upon which this paper 
is based demonstrates that a considerable propor- 
tion of the hopeless and far advanced cases are in 
these stages because of the ignorance and care- 
lessness, not only of the patient, but frequently 
of her medical advisers. 

While the methods of employing existing means 
of treatment are steadily being improved, it is 
evident that more can be gained in treating this 
disease by education, which will bring patients in 
for treatment during the earlier stages of the 
cancer. At this writing, about 50 per cent of the 
cases which present themselves for treatment at 
The Johns Hopkins Hospital are operable, but 
only a very small proportion of these are in the 
very early stage in which the disease is limited to 
the cervix. 

In order to study the results obtained by treat- 
ment of the 1,578 cases which presented them- 
selves in the period between January 1, 1911, and 
October 1, 1927, they have been grouped under 
five distinct headings: operable, prophylactic, 
inoperable, recurrent, and palliative. 

At this hospital the principal method of treat- 
ment has been by radium and, secondarily, by 
surgery and X-ray. ‘The relatively small per- 
centage of operable cases is due to the fact that 
the sources from which these cases came, during 
these years, principally relied on surgical methods 
alone in the treatment of the operable cases com- 
ingtothem. Slightly over 13 per cent of all cases 
treated have been early enough to be classified 
as operable. 

In addition to the anatomical extent of the 
disease, the results are dependent upon technique 
employed in treating, and upon the type and grade 
oimalignancy found on microscopical examination. 

lime does not permit, however, of a consideration 
ot the influence of these factors upon the 5 year 
cure rate. 

Let us now consider the five headings under 
which our cases are grouped. 


‘ese Cases were all treated by Howard A. Kelly, William Neill, and the author, at The Howard A. Kelly Hospital, and most 
seen by at least two of us. 
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Operable cases. Under this caption are included 
all the stages except those presenting firm fixation 
through the parametrial and paravaginal tissues 
to the pelvic wall and those with definite palpable 
glandular metastases. It comprises not only the 
operable but borderline cases. It includes the 
vaginal extensions, no matter how estensive, and 
the parametrial involvements which do not 
extend as far as firm fixation to the pelvic wall. 
All of these cases are cases treated with radium, or 
radium and X-ray. 

Prophylactic cases. ‘These cases represent the 
same extent of trouble, or perhaps a little less 
than in the first group. They are differentiated 
because they were first treated by surgical 
removal and then by postoperative radiation. 

Inoperable cases. Under this caption are in- 
cluded all those cases which present firm fixation 
to either one or both pelvic walls through the 
parametrial or paravaginal tissues. Most of these 
patients presented extensive vaginal extensions of 
the disease. Excluded from this group are cases 
with general or with demonstrable extensive local 
glandular involvement. 

Recurrent cases. Under this title are included all 
recurrences which have followed the surgical 
removal of the uterus for cancer of the cervix. In 
these cases the extent of the disease present at the 
time of treatment varied greatly. 

Palliative cases. Under this caption are placed 
all cases showing general metastases, or extensive 
local glandular metastases. Most of them have 
been associated with massive local fixation. The 
treatment given has been not to cure, but to stop 
bleeding or to alleviate pain. 


THE RESULTS OF TREATMENT 


In Table I, is shown by years, the total number 
of cases treated, the total number of cures, and 
the percentage of cures for cases treated; and then 
the total group is divided into the five divisions 
indicated, and for each group the number of cases, 
the number of cures and the percentage of cures 
are shown. This table refers to 5 year cures. No 
case is included except when 5 full years have 
elapsed from the time of treatment and when most 
careful clinical examination demonstrates no 
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TABLE I.—DISTRIBUTION OF CASES 
JANUARY I, IQII, TO OCTOBER I, 


FROM 
1927 


Total Number of Five Year Cures and Percentages in the 
Different Groups 


Total Cured |Operable Prophy In- Recur- | Palli- 
a "8 cases lactic | operable! rent | ative 
sl No. %|No. % No. Te No. % \No. % | No. 
IgII I 2 ° } 5 2 
3 23.07| 2 100 ° 0 oe) I 20 
IQI2 fe) I I } r ° 
2 20.00/11 I 100 one) one) 
1913 34 3 I 12 18 ° 
4 1.76) 3 100 II ° Oo ° Oo 
1914 | 106 5 3 51 42 5 
13 12 ¢ 3 60 2 00.00; 4 Pe) 4 9.9 
IQI5 52 6 I 42 30 3 
II 13.41} 2 33.3 | I 100 3 7.14] 4 13.3 
1916 109 2 o) 57 se) 4 
Mm -¥ 100 4 66.66) 3 5.3 4 10 
IQI7 79 2 4 40 I 0 
I 10.45 100 I 5 8 17.4 2 9.5 
I1gId 102 4 3 73 19 3 
T5 14.7 2 50 °° 13 17.8 °o.O0 
1919 | 158 13 9 10 6 8 
6 16.45) © 40.1 4 44.44/11 10.7 415.3 
1920 109 13 7 104 33 12 
r 12.41; 8 61.5 | 1 14.3 | 9 8.65) 3 9.3 
192! 130 17 53 10 12 
IQ 14.01| 6 35.3 °o.|.0°08 I 14.4 1 6.25 
1922 55 5 I 57 15 10 
14 15.9 | 2 40 one) § 5.77) 7 40.6 
1923 107 Io 50 9 } 
17 15.9 | 5 50 50 g II ee 
1924 | 113 II 5 81 8 8 
18 15.94) 8 72.7 60 7 8.64'0 0 
1925 IIt2 2 18) 70 7 7 
3 20.53\12 50 2 33.33| 7 10 2 28.5 
19260 102 ° 4 66 6 6 
I 0.58) 0 30 2 50 I2 18.1 1 16.6 
1927 64 12 3 37 3 9 
19 29.03/11 91.0 33.3517 8.9 | ° Oo 
1578 {252 145 60 69 302 09 
trace of the disease. The cases of patients dying 


from other causes than cancer, as well as all the 
cases of patients who have not been traced are 
placed in the uncured class. In our entire series, 
there are 41 cases in which a clinical cure was 
known to be present for several years, but, as yet, 
we have been unable to trace the patients and 
make sure of the final result. Of these 41 cases 22 
were inoperable, 9 were operable, 5 were recur- 
rent, and 5 prophylactic. The variations in per- 
centages of cures depend, in part, on the distribu- 
tion as to extent of disease; in part, perhaps, on 
the varying techniques employed; and, in part, 
on the types and grades of malignancy. It beau- 
tifully demonstrates, however, the limitations 
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TABLE II.— COMBINATION OF ENTIRE 157 


CASES SHOWN IN TABLE I 


Cases Cures Per ¢ 
Cured... 252 I 
Operable 148 81 5, 
Prophylactic 60 25 4 
Inoperable 969 110 i 
Recurrent... 302 34 11 
Palliative 99 


Percentage of frequencies of cases in the five group: 


Per 
Operable. . ee ee ( 
Prophylactic 


Inoperable. .... re 61 


Recurrent.... 
Palliative...... 


Ten year results on cases treated prior to October 1, 1 

Total number of 5 year cured cases 

Living and well at end of 10 years : 

Dying of recurrence from sixth to tenth - year 

Dying of other forms of cancer from sixth to tenth 
year... 

Dyi ing of other ‘disea ise 

Followed for 7 years or long er and now being i inves 
OS™ [EEE RS Benepe : 
The oldest cured cases 3 oui for 21 years—2 of t 

extensive borderline, and 1 extensive recurrence. 


which must be put on drawing deductions fro 


small series of cases, such as is presented by 
one year. 

In Table IT are shown the combined resu! 
the entire series of cases, as well as the re 
obtained in each of the five groups for the 5 
period. In addition, the relative percentag: 
quencies of each of the five groups is shown 
also the 10 year results on the cases which 
well at the end of 5 years. Finally, the result 
given in the cases treated in rgt1, which wa: 
first year of this series. 

While 5 years is an arbitrarily accepted s| 
ard for a cure, it must be constantly kept in 1 


that recurrences may take place after this peri 


However, it is of interest that we have had 
one recurrence after 12 years, and this mig! 
interpreted as a primary new-growth, 
occurred in the lungs. Taking the period } 
October 1, 1922, there were 150 5 year cure 
At the end of 10 years only 110 were still 
and well, as shown by examination. Of tl 
cases remaining, 16 died of recurrences bet 
the sixth and tenth year; 3 died of cancer 
different type developing ab novo. It may 
interest here to mention 2 cases, in 1 of whi 
patient was cured of a cervical cancer 
years, and is now cured of a breast cance! 


years; the second was cured of a cervical cnc 
for 6 years, and of an antral cancer for 3 ye: 
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(ifteen patients, who were traced from periods 
varying from 7 to ro years, have been temporarily 
lost sight of. Six cases, after the 5 year period 
died of other causes than cancer. 
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It is of interest that the 3 cured cases of the 
year IQII, 21 years ago, are all still well. Two 
were extensive borderline operable cases, and one 
an extensive recurrent case. 


PELVIC ORGANS 


W. E. CALDWELL, M.D., F.A.C.S., NEw York 


YY XHE experience of a general hospital with a 
gynecological service would seem to be in- 
structive. In the Sloane Hospital up to 1929, 

cancer of the female reproductive organs was 

treated as part of the regular routine service. 

Those requiring operative treatment were skil- 

fully handled. Those requiring other forms of 

treatment, radiotherapeutic, electrical, and heat, 
were handled according to the intensity with 
which the particular therapeutist happened to 
have studied that particular field. In cancer of 
the cervix, experience with radium is of interest. 
The follow up studies show a 5 year cure in 7 
cases of 21, or 33% per cent of those in which the 
process was limited to the uterus; but in those in 
which the process had spread to the vagina or 
broad ligaments, in only 16 cases of 94, or 6 per 
cent. (All patients not followed are classed as 
dead.) In reviewing the dosage of radium, the 
greatest variety is seen; varying from one barely 
sullicient to produce an artificial menopause to 
one which, according to present standards would 
be considered adequate. Similarly the study of 

the follow-up statistics of these cases shows a 

great unsatisfactory variation. Those physicians 

who were interested obtained results far superior 
to those who treated women merely as a part of 
the routine. 

In 1929 a group was organized within the 
Department of Obstetrics and Gynecology, com- 
posed of two members of the staff who co-operate 
with the Department of Pathology and_ the 
Department of Radiotherapy. Into their hands 
was placed the responsibility for all radium treat- 


ment and the pre-operative and postoperative 
conduct of the cases. Since this time the opera- 
tive treatment has gone on as before. The 
efficacy of the radium treatment, on the other 
hand, as indicated by the 3 year results has ad- 
vanced greatly and the follow-up clinic shows a 
return of 98 per cent. 

The moral from this experience is that the 
treatment of a disease such as cancer, of insidious 
onset and prolonged course, whether favorable or 
unfavorable, requires an interested group 
equipped to carry out any diagnostic procedure 
or any therapy, and organized to maintain con- 
stant contact with a cancer patient from the time 
such a condition is suspected. Whether this 
group should function as a subgroup under one of 
the therapeutic specialties, as radiotherapeutics, 
or of a cancer clinic or, on the other hand, as a 
subgroup of the gynecological department is a 
matter of debate. In this disease it is felt that 
above all else, early diagnosis is important and 
that by having the gynecological cancer cases 
diagnosed and followed in the gynecological clinic, 
the losses caused by the referring of the patient 
from one department to another will be mini- 
mized and the patients brought earlier to treat- 
ment. Moreover, the treatments themselves are 
within limits fairly well standardized. Operative 
techniques have varied very little for many years. 
The use of radium as developed in different cen- 
ters in many parts of the world has gradually 
worked out so that the principles of the techniques 
are fundamentally the same, and the results in 
large groups show unimportant variations. 
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RESULTS OF TREATMENT OF CANCER OF THE UTERUS 
AT THE MASSACHUSETTS GENERAL HOSPITAL 


LINCOLN DAVIS, M.D., F.A.C.S., Boston, MASSACHUSETTS 


AM glad to take part in a symposium on cases 

of cured cancer for I am sure that in spite of 

all the good work done by various organiza- 
tions in spreading a note of hopefulness in the 
treatment of cancer there is still a very widespread 
feeling that the disease is hopeless and incurable. 
This feeling exists not only among the laity but 
also with many general practitioners. Each of the 
latter sees relatively few cases in his own practice, 
and, if there happen to be a consecutive number 
of bad results, naturally the practitioner becomes 
pessimistic about the situation. If large series of 
cases are analyzed, however, it is found that there 
is a very respectable percentage of arrests of the 
disease or cures. 

With the laity the situation is even worse. The 
average person is fond of talking about his or her 
operation, but I have never heard any one talk 
about having had an operation for cancer. As a 
matter of fact the patient is usually entirely un- 
aware of the existence of the disease in his own 
case, the secret having been carefully guarded by 
the doctor as well as by relatives and friends. This 
was forcefully brought home to me a number of 
years ago when in talking with a friend, a very in- 
telligent man and a prominent attorney, I told 
him that I had been giving a talk on cancer. He 
said, ‘‘As a matter of fact, has a case of cancer 
ever been cured?” This man himself had been 
operated on some 15 years previously for cancer of 
the sigmoid flexure, by the late John W. Elliott 
of Boston, who performed an entirely successful 
removal with suture of the bowel. However, this 
highly intelligent and generally well informed man 
was entirely unaware of the fact that he himself 
represented a cure of a very malignant form of 
cancer of the bowel. On the other hand, when a 
patient succumbs after an operation or following 
a long illness it is quite generally circulated that 
“poor so and so had cancer.” So that the brilliant 
results are carefully hidden while the fatal cases 
are thoroughly discussed. Therefore, I think the 
American College of Surgeons is to be thoroughly 
commended for persistently keeping this aspect 
of the subject before the profession and the public. 

I am convinced that a large number of cases of 
cancer have been cured in the past, a still larger 
number are being cured at the present time, 
and even greater prospects lie before us in the 
future. 





I wish to present a brief report of the results « 
treatment of cancer of the uterus at the Mass 
chusetts General Hospital. These results may nut 
seem brilliant; the figures are not perhaps as large 
as one might expect but it should be rememberi«| 
that this is a general hospital specializing in 110 
way in gynecology. In fact for several years {: 
lowing the year 1922 when it began to beco 
evident that the results of radium treatment of 
cancer of the cervix were at least as good if not 
better than the results following radical ope: 
tion, patients with this disease at the General 
Hospital were as a rule referred to other insti 
tions for treatment, as the Massachusetts Ge 
eral at that time had no radium. It was not uni! 
the year 1925 that radium treatment of cancer of 
the cervix was begun on a very small scale, so 
that the opportunities for reporting 5 year 
“cures” following its use are extremely limite! 
Nevertheless, the results have been distinctly 
heartening, encouraging us to continue and in- 
crease its use with substantial abandonment of 
hysterectomy. The next few years will show 
whether or not our confidence has been | 
founded. 

The standard of cure generally adopted in « 
piling cancer statistics, the so called 5 year 
“cure,” consists of an observation period o! 5 
years following treatment, at the end of which 
time the patient is living without discoveralle 
signs of the disease. This standard has been {ol- 
lowed in this report but it should, of course, be 
understood that the term is used in a relative 
rather than an absolute sense, and that the period 
of 5 years merely represents a lapse of time whic! 
indicates that future recurrence is relatively un- 
likely. Recurrences are most frequent in the tirst 
2 years after treatment, and progressively di 
ish thereafter. Three years has been proved : 
insufficient period of observation. Recurrence 
unfortunately, do take place after 5 years or cve 
after 10 or 20 years, or at any period. 

In this report 4 patients, who have bee i! 
cluded among the cured cases, having | cen 
reported living and well at the end of 5 years, «ied 
of undoubted recurrence at the end of 6, 7, 8, and 
I5 years, respectively. On the other hand, 2 ) 
tients reported well by letter at the end of 5 years 
who died of abdominal metastases early in the 
sixth year are not included. If an absolute cri- 
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terion of cure were demanded it would be neces- 
sary to establish the freedom of the body from 
recurrence by a complete autopsy after the death 
of the individual, an obvious absurdity. 

Interest in the operative treatment of cancer 
of the cervix at the Massachusetts General Hos- 
pital started in 1901 when Dr. Farrar Cobb began 
doing a modified Wertheim operation. He later 
was given the assignment of all cases in the hos- 
pital. In 1920' Dr. Cobb made a report of his 
results with the radical operation showing 5 year 
“cures” in 11 of 26 cases, or 42 per cent. 

In 1915 the assignment of the operative treat- 
ment of cancer of the cervix came into my hands. 
I reported before the American Surgical Associa- 
tion in 1922? the end-results of my work with the 
radical operation, showing 8 cases of survival of 
5 years or more without recurrence in 20 cases fol- 
lowed up, or 40 per cent. 

In 1925, as before stated, we began the use of 
radium at the hospital in a small way, at first 
only for the advanced cases of carcinoma of the 
cervix. Gradually, however, radium supplanted 
radical operation in the treatment of the more 
favorable cases, and only two radical Wertheim 
hysterectomies have been done since 1925. 

I have, personally, performed a total of 43 
hysterectomies for cancer of the cervix at the 
General Hospital. Four of these patients have 
not been traced. Of these 43 proved cancer cases, 
16 patients survived the operation for 5 years 
without signs of recurrence, or 37 per cent. Two 
patients have survived for 16 years and are in 
good health today. One of these showed definite 
invasion of the parametrial tissue removed. 

The radium cases are limited in number and 
comprise 11 cases of 5 year “‘cures.”” The earliest 
of these was treated in July, 1925. There were 2 
cases in which radical hysterectomy was preceded 
by radium treatment. One of these resulted in a 
cure which has been credited perhaps somewhat 
arbitrarily to the hysterectomy. 

In estimating the value of any form of treat- 
ment it is important to know what proportion the 
successful cases bear to the whole number seen or 
treated. In 1925 there were 15 cases of carcinoma 
of the cervix treated with radium, with 5 cases of 
5 year “cures.” In 1926 there were 24 cases 
treated, with 2 cases of 5 year “cures.” In 1927, 
up to September, there were 25 cases with 4 cases 
of 5 year “cures.” Altogether, 64 cases were treated 
with radium with rx cases of 5 year “cures,” or 17 
per cent. There was no selection of cases; only 
the moribund were excluded. 

J. Am. M. Ass., 1920, Ixxiv, 14-17. 

*Ann. Surg., 1922, September. 
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An analysis of the records of patients operated 
upon by me personally shows that something over 
30 per cent of all cases seen were subjected to 
radical operation. A percentage that was perhaps 
unduly high for the best operative results. In the 
42 radical abdominal hysterectomies and rt vagi- 
nal hysterectomy, there were 4 operative deaths, 
a mortality of 9.5 per cent. There has been no 
mortality in the cases treated with radium. 

Cases of adenocarcinoma of the body of the 
uterus have been treated by hysterectomy as a 
first choice, radium being used only if distinct 
contra-indication to a major operation existed. 
In carcinoma of the body of the uterus as con- 
trasted with carcinoma of the cervix, the operabil- 
ity rate is relatively high and the mortality rate 
relatively low. Furthermore the disease is of 
relatively slow growth metastasizing outside the 
uterus at a late stage, so that the total abdominal 
operation gives exceedingly good results, superior 
in our hands to the application of radium which 
involves some danger of perforation or hamor- 
rhage, and at best is a blind procedure. 

In an analysis of 50 cases of adenocarcinoma of 
the body of the uterus at the Massachusetts 
General Hospital, made in 1925%, I found over 60 
per cent of 5 year “cures.” This compares 
favorably with the results of the treatment of can- 
cer anywhere in the body, excepting only super- 
ficial lesions of the skin. 

During the past year Dr. J. V. Meigs has under- 
taken an intensive follow-up study of all the cases 
of cancer of the uterus at the hospital, during the 
last 20 years, checking up and reviewing the 
pathological specimens and throwing out all 
doubtful cases, and all cases in which the patho- 
logical specimens have been lost, also, personally, 
examining surviving patients. A few cases 
recorded as cures in previous reports have been 
excluded in this rigid review. The follow-up has 
not yet been completed, and it is fair to expect 
that some additional cures will be found. | am 
greatly indebted to Dr. Meigs for the use of his 
data. 

As a result of this review to date, it is found 
that there are at the Massachusetts General Hos- 
pital complete records of 64 women who had 
microscopically proved cancer of the uterus who 
have survived treatment for at least 5 years with- 
out signs of recurrence, so called 5 year “cures.” 
Of these patients 34 had carcinoma of the cervix, 
and of these 23 had radical hysterectomies, and 
11 were treated with radium. Thirty patients 
had carcinoma of the body of the uterus; of these 
28 were treated by hysterectomy, either vaginal 


3 Ann. Surg., 1925, July. 
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or abdominal, and 2 were treated with radium. 
Slightly over one-half of these cases were personal 
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ones, the others were treated by colleagues on the 
hospital staff. 


CANCER 


W. A. G. BAULD, M.D., F.A.C.S., MONTREAL, CANADA 


~ \N the plea of this College to establish a faith 

( in the curability of cancer in the minds of 

the medical profession and the public in 
general, I come to add a contribution from the 
Royal Victoria Montreal Maternity Hospital, 
Montreal, Canada. 

The figures I regret are small but represent the 
first series available over the prescribed 5 year 
period. The percentage cured and remaining well 
in this series is 26.6 (4 out of 15). 

The care of the cancer patient applying to a 
large gynecological clinic offers peculiar and spe- 
cial difficulties. We have all seen the sacrifices to 
inexperienced treatment—the fatal delay in the 
undiagnosed case—the careless patient who does 
not follow advice and must be searched out and 
driven in when delinquent and who will return 
only on the appearance of urgent and late symp- 
toms. We all know the neglected and pitiful state 
of the dying cancer patient and we all know how 
easily they fall prey to the designs of “ unscrupu- 
lous cancer cure schemes.”” They require guid- 
ance and protection as well as treatment and 
comfort. 

While all will admit the benefits accruing from 
large and specialized cancer clinics with every fa- 
cility for treatment and research, it is not yet 
possible for these institutions to reach all the suf- 
ferers first hand and frequently the best chance is 
lost through inexperienced and damaging or in- 
complete treatment. 

There remain of necessity a great number of 
patients who must be treated in the clinics of 
their vicinity and it was these factors which 
stimulated the formation of a subdivision of our 
main gynecological department under what is 
known as the Cancer Clinic and from which these 
results come. 

A few words of the formation and activities of 
this unit I think, may be of some assistance to 
those similarly situated. The immediate direction 
of the unit was placed under one member of the 


existing general staff trained and practicing gvn- 
ecology in all its branches. He was required to 
make a special study of gynecological cancer in 
all its phases and the most efficient methods of 
treatment—needless to say this implied a stuly 
of radium and other radiological methods and 
their appropriate uses. To the group was added a 
second member of the staff with special training 
in laboratory methods and pathology, so bringing 
this important factor into intimate interest with 
the problems. This move has proved extremely 
valuable in the clinical work. 

An adequate supply of radium was provided ‘or 
the work and the care and use of the radium is 
entrusted to the members of this subgroup; thi 
I believe important to insure the safe and proper 
use of radium when required for cases other than 
cancer. 

Accessible X-ray facilities are available through 
the main hospital X-ray department but with an 
increased growth of the clinic it is evident that 
suitable and special apparatus may be advan- 
tageously placed near the special clinic. 

Records and follow-up comprise a most im- 
portant branch of the work and requires unusual 
interest and fidelity to the work. I am happ 
tell you that this work has been well done and 
that only 8 of a total of 228 during the activities 
of the clinic have escaped observation over a period 
of 6 years. 

In conclusion may [ emphasize the following 
points: 

1. Cancer patients applying toa gynecolog 
clinic should be segregated into a special cli 

2. This clinic should be under the directi: 
a clinician who has special knowledge and « 
rience in radiological methods. 

3. Special records and an accurate follo\ 
are vital to results. 

4. Results may be obtained equal to the larger 
and more favorably equipped special cancer 
clinics. 
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lump in her breast, one question and 
one only, of paramount importance, at 
once presents itself to the surgeon for answer, 
namely, “Is this lump cancer or is it not?” All 
other questions but this can await an answer. 
This one cannot, and until it has been answered 
beyond all question of doubt, the first duty of 
the surgeon to his patient will not have been dis- 
charged. As soon as the diagnosis of malignancy 
has been definitely determined, the combined 
judgment of experienced surgeons and _ patholo- 
gists demands the immediate removal en masse, 
by surgical operation, of the entire breast and 
all adjacent structures that may possibly be in- 
vaded by the growth. Until compiete extirpation 
with a wide margin, by clean dissection, of all 
suspicious tissues has been accomplished, the 
second great obligation of the surgeon to the pa- 
tient with cancer of the breast will not have been 
discharged. In the present state of our knowl- 
edge, there can be no possible excuse for failure 
to recognize cancer of the breast, or to apply 
promptly the only effectual remedy, namely, its 
radical removal as described by Halsted in his 
epoch-making communication in 1894. 

That cancer of the breast, as elsewhere, is 
curable, and that cancer of certain types and in 
certain regions of the body is more amenable to 
treatment than in others, are established facts. 
Because it is not a vital organ, and owing to its 
anatomical structure, the breast lends itself readily 
to thorough examination and complete removal. 
The one thing yet lacking in securing the maxi- 
mum number of cures is the active intelligent 
co-operation of the patient. She must, somehow, 
be impressed with the absolute necessity of con- 
sulting her physician at the first sign of any 
trouble in the breast. This is the crux of the whole 


\ HEN a woman consults a surgeon for a 


matter. 





My contribution to this discussion is based 
upon a study recently made by Lewis and Rien- 
hoff, of 950 consecutive cases of cancer of the 
breast, many of them my own, operated upon in 
the Johns Hopkins Hospital, over a period of 42 
years, from the beginning of the hospital in 1889 
to 1931, by 38 different surgeons. Of this number, 
517 cases operated upon more than 5 years have 
been traced and their present condition is known. 
Of this number, 135 (26 per cent) lived from 5 to 
32 years following operation. While this per- 
centage of cures compares favorably with other 
statistical studies, it must not be forgotten that 
over 50 per cent of the cases were operated upon 
by members of the resident staff, and that the 
period covered runs back to the very beginning of 
the Halsted operation, when cases were very late 
in coming to operation. 

The recital of these results will at once suggest 
to the mind of every thoughtful surgeon two 
ideas: (1) how comparatively small is the number 
of cures obtained; and (2) the query “By what 
means may this number be materially increased?” 

Four significant facts emerge from a symposium 
such as this: (1) That cancer is curable, or, what 
amounts almost to the same thing, it may be 
held in abeyance for an indefinite term of years, 
by timely radical surgical measures. (2) That 
early diagnosis is essential to success. (3) That 
the most radical excision of the growth is alone 
productive of the best results. (4) That in the 
present state of our knowledge any improvement 
in our percentage of cures must come through 
educating the patient to seek earlier advice. 
The physician is not always blameless in failing 
to refer his patient at once to a competent sur- 
geon, and the surgeon himself is not always sufhi- 
ciently radical in his removal of tissues, to give 
the patient her best chance. In all three of these 
directions improvement may be made. 
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JE have previously published statistical 

\ reports of the 5 year results we have ob- 

tained with radiotherapy of carcinoma of 

the cervix uteri at the Woman’s Hospital in 1925, 

1928, and 1930. We now have two more 5 year 

series to report, making 8 series in all covering a 
period of thirteen years. 

During this time I have had under my direction 
some 560 odd cases of cancer of the cervix and 
more than 100 cases of carcinoma of the fundus. 
There are 357 cases of the cervix in which the 5 
year observation period has been completed, and 
this group forms the basis for this statistical 
report. 

The important features of our technique as 
previously published are a personal follow-up each 
month of all cases throughout the 5 year period as 
far as is possible, the employment of blood trans- 
fusions before or shortly following radiotherapy 
in all anemic or cachectic patients, and the re- 
radiation of metastatic recurrences in the vagi- 
nal tract in their incipiency when discovered in 
the follow-up clinic. Our initial dosage averages 
from 3,600 to 4,200 milligram hours of radium 
clement. 

The results recorded in this report include 98 
cases of the last two 5 year series from May 15, 
1925, to May 15, 1927. The complete statistics 
of the 5 year end-results of all cases of carci- 
noma of the cervix uteri treated at the Woman’s 
Hospital from February 25, 1919, to May 15, 
1927, or a total of eight series, is shown in the fol- 
lowing tables. This includes the 14 patients who 
were refused radium treatment because the growth 
was too far advanced. 


CASES OF 


FOR 


TABLE I. 
SUITABLE 


CARCINOMA OF 
RADIUM 


CERVIX 
THERAPY 


Per cent 


Number _ of total 


Total cases seen...... a 357 100.0 
Cases treated with radium 343 96.1 
Cases refused radium 14 3.9 


Radium operability—g6.1 per cent. 


Table II shows that 21.6 per cent of the total 
number of cases were operable (limited to the cer- 
vix) whereas 78.4 per cent were inoperable 
(extended beyond the cervix). 


TABLE II.—OPERABILITY IN CASES OF 


CARCINOMA OF CERVIX 


Per 

Number of t 

PUM crate tig ume ToS nis gious ata eval 357. 10% 

Operable—limited to cervix............. 77 2 
Class I Schmitz } q. r f 4 

Class II Schmitz { Stage I LN...... zs | 73 2 

Inoperable—extended beyond cervix. . 280 78 

Class III Schmitz Stages II & I11..LN = 249 6 
Class IV Schmitz Stage IV........ LN 31 


TABLE III.—AGES OF CARCINOMA OF 
CERVIX PATIENTS 


Years Number i t 

oR | a Se 18 
OL COA Ta ea ee 71 10 
DP PMEER SS nao era en 4's CoS a eR I2I 3 
PP RG oak ao ois ace Wee aia areola 94 2 
Oe Gr Gs witccanas Wa Pe Sige ee 40 I 
70 to 79.. ; ; : ee ee 12 
80 to 8g.... ’ Eek feenittond I 

357 IC 


Youngest 24 years 
Oldest 80 years 
Five per cent of the patients were under 30 years of 


TABLE IV.—PRIMARY MORTALITY 
TREATMENT 


OF RADIUM 
FOR CARCINOMA OF CERVIX 


Radium | 

appli- 

cations Deaths « 
Total Pe ee ee re 567. 6 
Class 1 Schmitz)\ g,. . . 2 
Class IT Schmitz f Stage ILN..... ‘\ 126 0 
Class III Schmitz Stages IT & TTI LN. 409 3 
Class IV Schmitz Stage IVLN....... 27. 3 


The primary mortality for all cases treated was 
1.1 per cent with no deaths in the Class I or C!ass 
II (Schmitz Class) (League Nations Stage | 
cases). 


TABLE V.- 
ING 


CARCINOMA OF 
SUPRAVAGINAL 


CERVIX FOLI' 
HYSTERECTOMY 


Derived from total of 357 cases 
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fABLE VI.—FIVE YEAR END-RESULTS IN CASES 
TREATED FOR CARCINOMA OF CERVIX 


Grouped according to Schmitz Classification of Extent of 


Disease 
Per cent 
Number Living living 5 years 

{ ET TORY es en 4 2 50.0 
| BRS tores Pere ric 73 36 49.3 
AE Satan aya aa eee ee 240 47 18.9 

I\ Gd eaatide oarati wees 17 ° ° 
Total 343 85 24.8 
rABLE VII.—FIVE YEAR END-RESULTS IN 


PATIENTS TREATED FOR CARCINOMA OF CERVIX 


Grouped according to League of Nations Classification of 
Extent of Disease 


Per cent 


Stage Number Living living 5 years 
oh canonical ees 77 38 49.4 
| ree eee 131 33 25.2 
(Se ere oa ee 118 14 11.9 
| eee ie 17 ° ° 
SNA aire on aed rc are 343 85 24.8 


Table VII shows that 49.4 per cent of the cases 
falling into the League of Nations Stage I were 
saved for at least 5 years, 25.2 per cent of the 
Stage II cases received 5 year cures; 11.9 per cent 
of the Stage III cases lived for 5 years after the 
first radium treatment. None of the Stage IV 
cases survived the 5 year period. 


TABLE VIII.—-FIVE YEAR END-RESULTS IN 
PATIENTS TREATED FOR CARCINOMA OF CERVIX 
Comparison between League of Nations and Schmitz 

Classifications 


Classification ; 
Schmitz 


Per cent living 
Number 


League of Nations Living 5 years 

I T& il 77 38 49.4 

It & iI III 249 47 18.9 
IV IV 17 ° ° 


TABLE IX.—FIVE YEAR END-RESULTS IN CAR- 
CINOMA OF CERVIX TREATED BY UNIFORM 
WOMAN’S HOSPITAL RADIUM TECHNIQUE 

Does not include patients with previous or subsequent 

treatment or operation elsewhere, or patients treated pre 

vious to May 1920, when method was unstandardized 


Number Per cent living 


treated Living 5 years 

a. GRO eee tT aere, arapreaes oo 25s 62 24.3 
Classes I and II Schmitz Stage 

[ LN Limited to cervix.... 46 24 52.2 
Classes IIT & IV Schmitz 

Stages II, ITI, IV LN...... 200 38 18.2 


Extended beyond cervix 
From Table IX one notes that 52.2 per cent of 


the Class I and II (League Nations Stage I) early 
cases are salvaged for 5 years by the Woman’s 
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Hospital technique; 18.2 per cent of the Class IT] 
and IV Schmitz (League of Nations Stages II, 
III, and IV), the inoperable patients were saved 
for 5 years or more. 


TABLE X.—FINAL SUMMARY OF FIVE YEAR 
END-RESULTS IN PATIENTS WITH CARCI- 
NOMA OF CERVIX 

Living Per cent living 5 years 

TOtAl SEER. «05% 357 85 23.8 “absolute cure” 

Total treated... . 343 85 24.8 “relative cure” 

Eleven cases were lost in the follow-up and have been recorded as 


dead of cancer. 


Completed follow-up—96.9 per cent 


TABLE XI.—CARCINOMA OF CERVIX UTERI 
TREATED BY WOMAN’S HOSPITAL TECH- 


NIQUE, MAY, I920—MAY 15, 1927, GROUPED 
ACCORDING TO CELL TYPE 


Number Per cent of total 

Total treated. ... 262 100.0 
OEMIOUBIN 6 os ce ciarse ieee a 58 22.1 
Squamous [and II........... 25 9.5 
Squamous II......... a3 70 20.7 
Squamous Il and IIl.... : 19 74 
soummmous TE... oo... sees 24 Q.2 
Squamous land III......... 10 Ce: 
Adenocarcinoma....... 22 8.4 
Adenocarcinoma and squamous 

TCC eRe Te ree ee ; I 0.4 
Unclassified. .......... a, 33 12.6 


An attempt has been made, as seen in Table 
XI, to group the cases of carcinoma of the cervix 
according to the type of cancer cell found on 
microscopical examination. In this series 91 per 
cent were epidermoid or squamous cell type. 


TABLE XII.—FIVE YEAR END-RESULTS IN 
CARCINOMA OF THE CERVIX UTERI 
TREATED BY THE WOMAN’S’ HOSPITAL 
TECHNIQUE, MAY, IQ20-——MAY I5, 1927, 
GROUPED ACCORDING TO CELL TYPE 

Per cent livi 
Number Living 5 years 

Total treated. ... 262 65 24.8* 

DOUSNUUG Don. ek eck oki 58 17 29.3 

Squamous I and II. . i 25 3 12.0 

Squamous IT..... aah sala 70 24 34.3 

Squamous II and IIl....... 19 Oo 00.0 

oo ; 2. 3 12.5 

Squamous I and III <s 10 ° 00.0 

Adenocarcinoma............ 22 8 36.4 

Adenocarcinoma and squam 

| re rere ; I I 100.0 

CHIN ahve. ce Okc adie 33 9 26.4 


*Relative cure rate. 


The highest cure rate for any one group was 
36.4 per cent for the adenocarcinomata of the cer- 
vix. In this group, 8 of the 22 patients survived 
at least 5 years. This finding is contrary to the 
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TABLE XIII.—FIVE YEAR END-RESULTS OF CASES OF CARCINOMA OF THE CERVIX UTER!I 
TREATED AT WOMAN’S HOSPITAL, MAY, 1920—MAY 15, 1927, WOMAN’S HOSPITAL TEC! 
NIQUE, GROUPED ACCORDING TO CELL TYPE AND EXTENT OF DISEASE (SCHMITZ CLASS 

Class I Class II | Class II | Class IV = ! 

Schmitz Schmitz Schmitz Schmitz | Total cures 
Squamous 0.0% 61.5% 21.4% | 0.0% | 29.3% 

oof 1 8 of 13 9 of 42 | o of 2 | 17 of 58 

Squamous I and II 25.0% 10.5% | 0.0% | 12.0% 

No cases 1 of 4 2 of 19 | 0 of 2 3 of 25 

Squamous II 100.0% 54.5% 29.8% | 0.0% | 34.3% 

1of1 6 of 11 17 of 57 o of 2 | + of 71 

Squamous II and III o% ; | 

No cases oofr | | 

Squamous III 0.0% 13.6% | 0.0% 12.5% 

No cases oof 3 of 22 oof1 3 of 24 

Squamous I and 111 0.0% 0.0% | 0.0% 

No cases No cases oof9 ooft } oof 10 

Adenocarcinoma 71.4% 25.0% 0.0% 36.4% 

No cases 5 of 7 3 of 12 o of 3 8 of 22 

Adenocarcinoma and squamous II | 100.0% , 100.0% 

No cases No cases 1oft No cases 1of1 

Reclassified | 75.0% 22.2% 0.0% 26.4% 

No cases 3 of 4 6 of 27 o of 3 | 9 of 34 

Total cures 50.0% $2 1% 20.3% 7 0.0% 24.8% 

1 of 2 23 of 44 41 of 202 o of 14 | 65 of 26 
general belief that adenocarcinomata of the nant and radioresistant the cell type, the worse 
cervix are more difficult to cure than the squa- the prognosis. Adenocarcinoma of the cervix, in 


mous cell carcinonuta. The next best cure rate 
was 34.3 per cent for the squamous II type, and 
thirdly came the squamous I type with a 5 year 
cure rate of 29.3 per cent. Only 3 of the 24 
patients, or 12.5 per cent of those showing 
squamous III cells survived for 5 years. It is 
interesting to note the exceptionally low cure 
rates for those cases which showed a combination 
of two types of cells. Only 12 per cent of the 
squamous I and IT, none of the squamous II and 
III, and none of the squamous I and III types 
lived for 5 years. The 5 year cure rate for the un- 
classified group was 26.4 per cent. This is approxi- 
mately what one would expect since it is almost 
the same percentage as the rate of cure forall cases. 


Cure rate for all cases. .. 
Cure rate for unclassified group 


. 24.8 per cent 
. 20.4 per cent 


There were 33 cases in the unclassified group, out 
of which 9 lived for 5 years or more. In 3 of these 
g cases the specimen obtained was too small to 
examine. One specimen was lost, 2 specimens 
were so atypical that no diagnosis could be 
rendered, and in 3 cases no biopsies were taken. 
Table XIII was made in an attempt to show 
the relation of cell type extent of disease, and its 
bearing upon prognosis. While the groups are 


very small and general statements are hard to 
substantiate, nevertheless it can be said that the 
more extensive the disease and the more malig- 
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this series, gave the best results and therefore th 
best prognosis. Of the squamous cell carcinomat: 














the squamous II type affords the best progn: 


squamous I affords the next best prognosis, «1 
squamous III gives the worst prognosis. Also, 
one sees that the further advanced the lesion hi 


extended, the worse the prognosis. Class I an: 
have a considerably better prognosis than C! 


II and IV. 


SUMMARY 


During thirteen years at the Woman’s Hos} 


we have demonstrated that in a gynecologic: 
clinic with approximately 
radium element, nearly 


280 milligrams 
per cent of t! 


25 


treated for carcinoma of the cervix can be si 
for a period of 5 years or longer. 

We believe that careful preparation and ; 
care of these patients, with a meticulous pers 
follow-up clinic, and the employment of re 
ations for early manifestations of recurrence i! 
vaginal tract will materially increase the 
centage of patients salvaged for five years. 

A 50 per cent or better absolute cure rate 
no radium mortality should be attainab! 
patients with the disease in its early stages. 
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r}¥ HE object of this meeting is to present to the 

medical profession and the public, concrete 

facts dealing with the cures of patients who 
have been treated for various forms of cancer. It 
is highly desirable that we, as medical men, should 
stress the optimistic side of the cancer problem. 
The public at large, and many doctors, apparently 
believe that no case of cancer is ever cured. With 
such a pessimistic attitude of mind nothing can be 
achieved in any field of human endeavor, and 
there is no affliction to which mankind is subject 
where pessimism is more disastrous, or optimism 
more useful, than in cancer. I feel that it is un- 
fortunate that cancer has been referred to as the 
great scourge for it is just as respectable a disease 
as any other disease with which I am familiar, and 
many patients treated correctly are cured of their 
ills permanently. 

I have been asked to present to you a brief 
statement concerning the absolute number of 
5 year cures at The Memorial Hospital for 
Cancer and Allied Diseases in patients treated 
for cancer of the breast by radical surgery 
combined with pre-operative and postoperative 
irradiation. I have been told that percentage 
figures are not desired, but that the absolute 
number of 5 year cancer cures in my own experi- 
ence should be given. I have under personal 
supervision at the present: time go patients who 
were operated on for cancer of the breast 5 or 
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more years ago. In all of these patients histo- 
logical verification of the diagnosis of cancer was 
obtained and today they are entirely free from 
disease and constitute healthy, useful, happv 
members of the society in which they find them- 
selves. Several patients whom I have followed 
for still longer periods see me annually for a fol- 
low-up visit, always terming this yearly call our 
“anniversary.” 

I feel certain that this group of 90 women is as 
useful and happy as any other go individuals you 
can meet in perfect health. But how has this been 
accomplished? These women came for treatment 
at an early stage of the disease when one could 
reasonably hope for a complete cure of their ail- 
ment by a combination of surgery and irradiation. 

The main reason why ail of us do not have still 
larger numbers of these 5 year cured patients is be- 
cause many women will persist in not consulting a 
doctor at frequent intervals, and will not adopt the 
plan of a careful, complete physical examination 
by their doctor every 6 months. Moreover, they 
will not seek the advice of a physician the mo- 
ment any abnormal symptom referable to the 
breast appears. The other equally potent reason 
why more women are not permitted to enjoy this 
same state of a 5 year cure is that not infre- 
quently doctors in their lack of wisdom assure 
patients that painless lumps in the breast are 
of no importance and have no serious import. 
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/¥NHE surgical treatment of carcinoma of the 
mammary gland is based on the hypothesis 
that malignancy is localized at the onset and 

later in the course of the disease involves other 

tissues by way of the lymph, and occasionally the 
blood stream. If this conception of the disease is 
correct, it is manifest that the most important 
considerations in treatment are early recognition 
and immediate complete removal of the growth. 
The most important factors which influence the 
results of surgical treatment are the extent of 
the involvement at the time of operation, the 
thoroughness with which radical operation is 
done, and the degree of malignancy as shown by 
microscopic examination. The following surgical 

statistics and results of operation are based on a 

series of 2,257 cases in which operation was per- 

formed between 1910 and 1927, inclusive; this per- 

mits the compilation of results over a period of 5 

years in all cases. 

Recognition of malignant disease of the breast 
by clinical signs and symptoms depends on the 
duration of the lesion at the time of examination; 
these signs and symptoms are. hopelessly inade- 
quate in determining early malignant disease. If 
sufficient time is permitted to elapse, it is probable 
that 100 per cent of these conditions could be 
diagnosed clinically, but meanwhile much valuable 
time has been lost before treatment is instituted, 
and in most instances the patient will have lost 
any possibility of obtaining permanent cure 
from surgical treatment. 

Fixation of the skin over the tumor is the most 
characteristic clinical sign of malignant disease; 
it was noted in 82 per cent of cases. In studying 
this group with reference to the presence or 
absence of lymphatic involvement, it was found 
that in 72 per cent there was metastasis to the 
regional lymph nodes, which indicates that if 
fixation of the skin has occurred, metastasis will 
have occurred in approximately three-fourths of 
the cases. 

Malignant growths are rarely painful in the 
early stages of the disease, which is one of the chief 
reasons why patients with malignant disease, in 
all stations of life, delay examination. In many 
instances they do not come for treatment until 
the lesion has ulcerated, as was shown in 7.9 per 


cent of cases of ulcerated lesions operated on in 
1930. This high percentage of cases in which iin 
ulcerating lesion was present at the time of 
operation again emphasizes the fact that the 
patients are being seen late in the course of thie 
disease, and also emphasizes the necessity of mure 
earnest educational propaganda. 

I do not believe that the presence or absence 
of metastasis to lymph nodes can be definitely 
ascertained on clinical examination in all cases. 
In the cases observed in the last year, palpable 
nodes were found in 60 per cent and in 68 per 
cent of this 60 per cent definite axillary metastasis 
was found at the time of operation. In the re- 
maining cases the enlarged nodes were found to 
be inflammatory. In the 4o per cent of cases in 
which enlargement of axillary nodes was not pal- 
pable, axillary metastasis was found in 29 per 
cent. In most cases these enlarged nodes were 
under the pectoral muscles along the axillary vein. 
In view of the frequency with which these pul- 
pable nodes are found to be inflammatory on 
microscopic examination, I do not believe it is 
justifiable to refuse operation. In a review of 
cases of malignant tumor of the breast encoun- 
tered from 1910 to 1930, I have tabulated the 
percentage of cases in which there was noida 
involvement at the time of operation. It 
found that the average percentage of patients \ 
had nodal involvement in this entire period was 
64.2, and that the percentage was little different 
among cases encountered in the last 10 years. In 
1930 the percentage was 62.4. This again 
indicates that cases are being seen too late in the 
course of the disease to expect the best results 
from surgical treatment. 

From a surgical standpoint, the cases of lesion 
of the breast which require most careful con- 
sideration are those in which a definite diagnosis 
cannot be made clinically, and in which the ues- 
tion arises of whether it is best to keep the patient 
under observation or to treat the condition 
surgically. In all cases in which there is a single 
localized tumor, without definite clinical signs o! 
malignant disease, the only safe way to esta! lish 
a definite diagnosis is by surgical removal oi the 
tumor for microscopic examination. The tumor 
should be removed by wide excision, well away 
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from the limits of the growth, and without 
trauma to the lesion. Usually I prefer to remove 
a wedge-shaped piece of tissue, including the 
tumor. Microscopic examination of the tumor 
should be made immediately after its removal, 
before the wound is closed. If the tumor proves 
to be malignant the operation should be com- 
pleted as a radical amputation. 

| do not believe that it is ever justifiable to re- 
move any growth from the breast without imme- 
diate microscopic examination of frozen sections 
of the tissue, and the manner of completing the 
operation is indicated by examination of the tis- 
sue; the poorest surgical results in carcinoma of 
the breast are obtained from secondary radical 
amputation after primary partial removal of the 
tumor. In a review of the series mentioned, I 
found that rr per cent of the patients had under- 
gone a primary, minor operative procedure and 
in these cases, I performed secondary radical 
amputation. In this group lymphatic involve- 
ment had occurred in 79 per cent of cases, as 
compared with 64 per cent of cases in which 
primary radical operation had been performed. 
The results of radical secondary amputation are 
correspondingly less satisfactory than after pri- 
mary radical amputation. These cases, in which 
a primary minor operation had been done, do not 
give a correct impression of the results because in 
approximately 50 per cent of them operation 
could not be done; the condition was hopelessly 
inoperable at the time the patients presented 
themselves at the clinic. This is particularly true 
when some type of escharotic paste had been used 
on the breast primarily, for in more than 80 per 
cent of these, the condition is inoperable. 

The best surgical results are obtained by pri- 
mary radical amputation. In this series of 2,257 
cases in which operation was performed between 
1910 and 1926 the cases were divided into groups 
depending on whether there was nodal involve- 
ment. In the series without nodal involvement, 
71.2 per cent of the patients are living 5 years 
after operation, 52.9 per cent are living 10 years, 
and 40.7 per cent 15 years after operation. In the 
cases in which there is involvement of nodes the 
results are not as satisfactory, but probably are 
more favorable than when there is metastatic 
malignancy from growths elsewhere in the body. 
In the group of patients with nodal involvement, 
20.3 per cent are living 5 years after operation, 
14.0 per cent 10 years after operation, and 10.5 
per cent 15 years. 

The technique of the radical operative proce- 
dure has been fairly well standardized. I do not 
make a uniform type of incision in the skin, for I 
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believe that the best results are obtained when 
the incision is planned in each case so as to re- 
move the greatest amount of skin over the 
diseased portion and leave the least deformity 
and restriction of motion of the arm. If the inci- 
sion is properly planned in accordance with the 
situation of the tumor, sufficient skin can be 
removed so that there is little danger of local 
recurrence, and skin grafting is rarely necessary 
except in the most extensive cases. In a general 
way, if the tumor is in the upper or lower quad- 
rant of the breast, a vertical incision will give 
the best results in completely removing the growth, 
and in giving adequate exposure for deep dissec- 
tion. If the growth is in the extreme inner or 
outer quadrant of the breast a transverse incision 
is usually best. After the cutaneous incisions have 
been outlined, dissection of the subcutaneous tissue 
is made around the entire operative field, the medi- 
an portion of the dissection being carried to the 
median line of the body, the lateral portion to the 
border of the latissimus dorsi muscle, extending 
below over the upper portion of the rectus fascia 
and above to the clavicle. Approximately two- 
thirds of the clavicular portion of the pectoralis 
major muscle is then divided and its attachment 
severed from the humerus. The lymph nodes along 
the upper portion of the brachial vessels are then 
thoroughly removed and the dissection is carried 
to the lower border of the pectoralis minor muscle. 
The attachment of this muscle to the coracoid 
process of the scapula is then severed. The dis- 
section of the axillary and sternal lymph nodes is 
entirely completed, all of the nodes that lie along 
the lateral thoracic wall and in the axilla being re- 
moved, both above and below the axillary vessels, 
to the point where the axillary becomes the sub- 
clavian vein. The branches of the axillary vessels 
are caught and ligated as the dissection of the 
lymph nodes proceeds toward the sternum, the 
long thoracic and subscapular nerves being pre- 
served. This completely outlines the tissues to be 
removed which are still attached to the thoracic 
wall, and which consist of the breast, the sub- 
cutaneous tissue, the axillary nodes and node- 
bearing fascia, the pectoralis minor muscle, and 
the greater portion of the pectoralis major muscle. 
These structures are then dissected from the 
thoracic wall, starting from the lateral aspect, 
ligating the perforating intercostal vessels. The 
anterior sheath of the rectus muscle is removed as 
the dissection proceeds toward the median line 
and all the carcinoma bearing tissue is removed 
in one mass. 

The results of radical operation depend, to a 
great extent, on the thoroughness with which the 
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TABLE I.—RADICAL AMPUTATION FOR 
CARCINOMA OF THE BREAST 


(5 and ro Year Results According to the Grade of Malig- 
nancy in 1,911 Cases in Which Operation Was 
Performed from 1910 to 1927 Inclusive) 


| Patients living, 

Per cent per cent o 

of total cases in grade 
cases 


Grade of | 
malignancy | 
j 

| 


5 years 10 years 





Involvement of lymph nodes 


100.0 





| 93.1 
79.4 
61.8 


| 376 


Total 


operative procedure is performed. I do not think 
the importance of this can be overestimated, inas- 
much as the only possibility of obtaining cure 
from surgical treatment is from the original 
operative procedure; it has been my experience 
that secondary operative procedures have been 
of little benefit. 

In cases in which a definite clinical diagnosis of 
malignant disease can be made, the condition 
usually is fairly well advanced and the decision 
as to the type of treatment to be instituted de- 
pends on the amount of involvement present. In 
cases in which the lesion is unilateral, and clinical 
examination does not reveal evidence of distant 
metastasis, primary radical amputation should be 
performed. In certain cases in which the supra- 
clavicular nodes are palpable, radical amputation 
may be performed because of the possibility that 
the nodes are inflammatory. In such cases it is 
best to apply radium to the nodes subsequent to 
operation because of the possibility that they may 
harbor metastatic growths. I do not believe that 
operation is advisable if clinical examination 
demonstrates definite distant metastasis to the 
lungs, bones, or liver. If there is an extensive 
ulcerating lesion, and a possibility of removing 
the ulcerated portion and closing the skin, I be- 
lieve radical amputation should be performed, 
rather than a more palliative procedure, such as 
a simple amputation. There is very little addi- 


tional risk in radical amputation as compared 
with simple amputation, and in cases of the kind 
mentioned, radical operation is in reality pallia- 
tive. I believe that the prognosis is much better 
when radical operation is performed. 

The most valuable indications as to prognosis 
in cases of carcinoma of the breast are obtained 
by study of the grade of malignancy present an: 
by determining the extent of the disease as indi 
cated by the absence or presence of lymphati 
involvement. We are now making a study of th 
grades of malignancy in all cases of carcinoma « 
the breast in which operation has been performe 
since 1910. This study has not been complete: 
but the results are known in 1,911 of the cases i 
which operation was performed from 1910 ty 
1927 inclusive, and this, I believe is a sufticien: 
number to permit a preliminary report. Th: 
results of this study are uniform throughout in 
that the results of operation in the presence 0! 
lower grades of malignancy were much bette: 
than in the presence of higher grades, and th. 
results in cases in which nodal involvement w: 
absent were uniformly better in all grades tha 
in cases in which nodal involvement was presen| 
The results of this study are shown in Table I. 

The results in those cases in which postoper: 
tive roentgen treatment had been given ani 
those in which it had not been given were com 
pared. In the cases in which there was lymphati 
involvement and roentgen treatment had be: 
given, the average proportion of patients wii 
lesions graded 3 or 4, who were living after 3 a 
5 years, was 4.8 per cent more than among 4 
similar group, who had not had roentgen trea 
ment, and the average proportion of patient 
with lesions graded 1, 2, 3 or 4, who were livin 
after 10 years, was 4.2 per cent less than among « 
similar group who had not had roentgen treat- 
ment. The proportion of patients living afte: 
or 5 years, whose lesions were graded 1 or 2, wa 
2 per cent less than in a similar group who h 
had roentgen treatment. These results indicate 
that postoperative roentgen treatment may 
of benefit for highly malignant lesions, parti: 
larly if there is lymphatic involvement, but 
should not be used as a routine measure, since 
the results are less satisfactory when it is usc 
for lesions of lower grades of malignancy, and 
the results after 10 years are considered, th 
appear to be less satisfactory when lesions ar 
the higher grades of malignancy. I believe thi 
roentgen treatment is of benefit in selected ca 
but in certain other cases it may be detrimental. 
If severe reaction follows, its use should be «is 
continued. I have seen a number of cases of tii 
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type in which distant metastasis occurred earlier 
than would have been expected from the degree 
and extent of the malignancy found at the time 
of operation. Because of lack of uniformity of 
results in treating the different grades of malig- 
nancy, and because there was no marked varia- 
tion in the results obtained, whether or not 
roentgen rays were used, I believe the practical 
importance of this study is that patients who are 
accepted for surgical treatment should have as 
radical and thorough an operative procedure as 
possible, since roentgen rays cannot be depended 
on to remove any malignant tissue that may be 
left as a result of incomplete operation. 
CONCLUSIONS 

1. Present clinical methods are inadequate to 
detect malignancy until it is fairly well advanced. 

2. Microscopic examination should be made 
in all doubtful cases, and this should be followed 
immediately by radical operation if the lesion 
proves to be malignant. 

3. The best surgical results are obtained from 
primary radical amputation in cases in which 
there is no involvement of lymph nodes. In cases 
of this type reviewed 71.2 per cent of patients 
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were living 5 years after operation, 52.9 per cent 
were living 10 years after operation and 40.7 per 
cent were living 15 years after operation. In the 
cases in which there is involvement of lymph 
nodes the results are not as satisfactory but 
probably more favorable than those obtained 
when there are metastatic growths elsewhere in 
the body. In cases of this type reviewed, 26.3 
per cent of patients were living 5 years after opera- 
tion, 14.60 per cent were living 10 years after 
operation, and 10.5 per cent were living 15 years 
after operation. 

4. The surgical results are not as satisfactory 
in cases in which secondary radical amputation 
is done following a previous primary partial opera- 
tive procedure. 

5. The most important indications as to prog- 
nosis were the degree of malignancy and the 
presence or absence of involvement of nodes. 

6. Surgical results are more satisfactory in the 
presence of lower grades of malignancy. 

7. Postoperative roentgen therapy is not a deti- 
nite auxiliary to surgical treatment. In selected 
cases in which the grade of malignancy is high it 
may be of value, but it is of no benefit if the grade 
of malignancy is low. 
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ANALYZING the histories of all of the cases 
of carcinoma of the stomach entering the 
Presbyterian Hospital between January 1, 

1920, and December 31, 1929 (1), I found that, 
where sufficient data were obtainable, the pa- 


tients waited an average of 5.3 months before 
seeing a doctor and that a further delay of 8.3 
months occurred before these patients came to 
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GASTRIC CARCINOMA TREATED BY RESECTION 


operation! The reasons for the delays are nun 
ous, the most common being the fact that t! 
patient had had some previous stomach troub! 
However, lack of careful examination of the p 
tient was very often a cause and the responsibili 
rested squarely with the physician. 
which was present all too frequently, was the fa 
that many physicians still feel that the patie 
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| I | Il ll IV VI Vil 
Hospital number 135854 210790 9664 16385 
Sex and age M sr M 31 65 M ( 
Date of operation | 2 Q-I-20 11-27-20 Q-13-22 2-3 
Duration of symptoms I yr 2 mos. 12 yrs. 3 mos. 8 mos 3 mos. 
Chief symptoms in order of | 
occurrence 
Pain 5 2 3 2 I 4 I 
Weakness I _ 2 I _ — 2 
Indigestion — I I — —_ —_ 
Fullness 3 _ _ _ _— _— - 
Loss of appetite 4 3 — I — — 3 
Loss of weight 25 lbs. | -- 5 lb. gain — 12 Ib. gain 20 Ibs. - 
Vomiting _ | _ —— 3 2 — 
Knowledge of tumor a — — -— _ I _ 
Hemorrhage | — _ — oa 3 8 
Anemia | — _ _ _ — -- = 
Diarrhoea _ _- — _ - 2 — 
Ulcer history | No — 12 yrs. — 8 yrs = No 
Physical examination 
Emaciation — — Yes Yes No Yes Yes 
Glands No No No No No Inguinal No 
Tumor Yes Bulging No No No les Yes 
Peristalsis No "es No = Yes _ _— 
Tenderness Yes _— Yes No Yes Yes Yes 
Laboratory 
Hemoglobin 70 82 85 50 79 45 55 
Retention No } Yes Yes No Yes Yes Yes 
Acidity | 
Free | ° | ° | 18 30 25 ° © 
Total | 44 42 60 40 17 18 
Lactic = | — | _ —_ “= a — 
X-Ray | 
Obstruction | No — } — = Yes — No 
Site Pylorus and -- End of End of Antrum near Fundus Antrun 
pars media | antrum antrum pylorus Less cury 
Operative findings | | 
Pylorus Mass Mass Mass — | — _ 
Lesser curvature | — _ _ _ Mass & ulcer _ | 
Pars media — = - — — — 
Greater curvature | Mass —_ — _ — Mass _ 
Fundus | — - — -- _— _— Mass 
Glands - Yes — _ Yes -- _ 
Fluid _ -- — ~~ _ _ 
Pathology | 
Microscopic Adenocar Adenocar- Adenocar- Papillary cystic Scirrhus Adenocar- Ulcer 
cinoma cinoma cinoma carcinoma | adenocarcinoma cinoma carcino! 
| | 
Subsequent history Living Dead Living Dead Dead | Living Livin 
17 yrs. 16% yrs. 12 yrs. Q yrs. 5 yrs. | 10 yrs. Q yrs 
Recurrence Recurrence Well Recurrence Recurrence Well Well 
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is hopelessly doomed from the start and that oper- 
tive interference carries a high mortality with 


ljitle or no relief. 


On account of such notions in the minds of 


\any physicians and patients, it has been deemed 


worth while to report those cases of proved car- 


inoma which have survived longer than 5 years. 


luring the 10-year period 417 cases were dis- 
charged with the diagnosis of carcinoma of the 
stomach. Almost exactly one-half, 
these were either inoperable at the time they were 
seen or refused operation. While it must be ad- 
mitted that some of these patients had very few 
symptoms before they were considered inoperable, 


or 


208, of 

















the majority of them were the victims of procrasti- 
nation. According to most postmortem statistics 
(2), three-fifths of gastric cancers occur at or near 
the pylorus and should give symptoms relatively 
early. Only about one-fifth are in the cardiac por- 
tion and beyond the range of operability from the 
outset. Of the 209 cases which were operated 
upon, 30 per cent were found to be so extensive 
that the operation was purely exploratory. Fifty- 
eight resections were done. The operative mor- 
tality has been materially reduced in the last few 
years by more careful preparation of the patients, 
and while it still seems high (about 18 per cent) 
it is only a trifle higher than for gastro-enteros- 










































































vin | IX x | xI | XII | xm | xv | xv | xv | 
166706 | 170843 173972 | 176107 ca 1751460 185401 | 185498 | 210131 } 238414 | 
M 57 M so | M s8 | F 56 | M 82 | M 49 F 73 | M 6 | M at | F 30 
16- 9-25-23 | I-IQ-24 3-20-2 4 | 4-30-24 1-22-25 5-6-25 | 3-29-27 | 5-9-27 II—3-27 
15 mos. 3 mos. 5 mos. 8 yrs. is 5 mos. 13 mos. 2 yrs. 2 yrs | 4 yrs | Io Mos 
I _ = I I oa I I | I 
3 = = 5 4 3 2 - at 
és sacs moe 2 = es I . a ee 
_ — 2 I 2 _ -- — - — 
a ee pe a oo 3 — ik = 
42 lbs 35 lbs — oa 30 Ibs. 42 lbs. 20 lbs 37 lbs 3-++-lbs 30 lbs 
4 — = 4 a 6 — 4 _ 
ae a sai cee aaa 5 tii ao wai I 
sia = = — 3 — —_ 3 2 = 
sce sina ‘ms sia 6 2 4 boil ae ans 
= I a sis pa eins sac aes sil see 
No No 6 mo. No No 15 yrs. No Yes Yes _ 
Yes Yes Yes No Yes Yes Yes No No Yes 
Inguinal No No No a No No No No No 
Yes No Yes Yes Yes Bulging Yes No No Yes 
Yes _ No No Yes Yes No No No _ 
Yes Yes Yes No Yes Yes No No Yes Yes 
82 80 37 89 46 58 65 90 — 33 
Yes _ Yes Yes Yes — _ Yes Yes _ 
42 ° ° a ° 18 23 Much ° 
61 34 30 — It 26 — 39 free acid 35 
3 pick ea ° ae ae Bs pie oa 
= _ — _ Yes Yes No Yes | No = 
Central — — Pylorus Pylorus Central Pylorus Pylorus Lower half 
third portion 
~ _ — Mass Mass Mass _ Mass &ulcer| Involved 
Mass Mass = _- —- = Mass & ulcer -- Mass 
Mass _ —_ — _ ~ Mass _ - — 
Yes _ No o “= Yes — Yes No 
: - _ =: Yes — — -—- - _— 
Diffuse Scirrhus Adenocar- | Adenocar- Papillary | Adenocarcinoma | Papillary Adenocar- Ulcer Colloid 
scirrhus carcinoma cinoma cinoma adenocar- adenocar- cinoma carcinoma carcinoma 
carcinoma | (carcinoma cinoma cinoma 
simplex) 
Dead Dead Dead Living Living Dead 5 yrs. Living Living Living Living 
, Oyrs. 5% yrs. 5 yrs. 8 yrs. 8 yrs. Postoperative 7 yrs. 5 yrs. 5 yrs. 5 yrs. 
Recurrence | Recurrence | Recurrence Well Well pneumonia Well Well Well Well 
| autopsy: 
no carcinoma 
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tomy in cancer cases. The operation of choice 
has been wide resection of the mass together with 
all adjacent glands, followed by Billroth II clos- 
ure, or some modification of it such as the Polya 
or Balfour. 

Of those patients who survived operation, 46.1 
per cent lived over 3 years, and 39.5 per cent have 
survived over 5 years, 1 patient being alive and 
well at the end of 12 years. In addition to this 
group, 2 other patients have been observed dur- 
ing this period, who were operated upon in 1915, 
surviving 16 and 17 years. Although a 5 year 
survival is by no means a criterion of a cure and 
recurrence may occur even after 15 years, the 
amount of relief and comfort to these patients 
has been enormous, especially when compared to 
the hopeless picture of medical management or 
the palliative operation of gastro-enterostomy. 
Following are brief abstracts of the histories of 
the patients operated upon prior to 1928, who have 
survived at least 5 years. 
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CONCLUSIONS 

The terrific mortality from carcinoma of the 
stomach can be lowered by more careful work on 
the part of medical men and by judicious proj) \- 
ganda. 

Seventeen cases of gastric carcinoma surviving 
the five-year period are recorded. 

Wide resection carries very little more morta! 
than palliative operations and in this series, o 
per cent of the patients who recovered from oj» r- 
ation have survived more than 5 years (100 jr 
cent follow-up). 

Barring the discovery of some real cancer c1 
our efforts must be directed to earlier diagno -is 
and prompt radical resection which will improve 
very greatly the outlook in this all too comm jn 
carcinoma. 


A 
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KIDNEY AND PELVIS OF 


IVE YEAR CurES FOLLOWING NEPHRECTOMY WITH PARTIAL OR COMPLETE URETERECTOMY 


WALTMAN WALTERS, M.D., F.A.C.S., RocHrestER, MINNESOTA 


Division of Surgery, The Mayo Clinic 


X\OLLOWING surgical removal of malignant 

‘ tumors of the kidney at The Mayo Clinic, 

from 1tgor to January, 1927, 110 patients 
have lived for 5 or more years. Inasmuch as 
malignant renal tumors were removed from 256 
patients during this period, there have been cures 
for 5 years or more in approximately 43 per cent 
(42.99), of these cases. Of further interest is the 
fact that 68 of the 110 patients have lived from 5 
to 10 years; 22 have lived 10 years or more; 15 
have lived from 15 to 20 years; and 5 have lived 
more than 20 years (Table I). Although the pur- 
pose of this paper is primarily to report the num- 
ber of patients surviving longer than 5 years after 
the removal of malignant tumors, the fact must 
not be lost sight of that among those patients who 
lived less than 5 years, the surgical treatment di- 
rected toward the eradication of the disease un- 
doubtedly prolonged the patients’ lives and made 
life more comfortable. 

In 41 additional cases, the malignant tumor of 
the kidney was so extensive, as determined by in- 
cision and exploration of the tumor, that the lesion 
could not be removed and after specimens were 
taken from the tumor for microscopic examina- 
tion, roentgen rays and radium treatment was in- 
stituted. Seven (17 per cent) of these 41 patients 
who had inoperable malignant renal tumors lived 
for more than 5 years (Table II). This group of 
41 inoperable cases might well serve as a control 
group in evaluating the benefits of surgical re- 
moval of malignant renal tumors, and emphasis 
might be placed on the fact that in the group of 
operable cases, in which the tumors were re- 
moved, the percentage of 5 year cures was 43, 
whereas among those cases in which the lesion 
could not be removed surgically because of its 
extent, even though the tumor was treated exten- 
sively by roentgen rays and radium, only 17 per 
cent of the patients lived more than 5 years sub- 
sequent to the beginning of such treatment. I 
should like, however, to give full credit to the 
apparent benefits of postoperative use of roent- 
gen rays and radium applied over the former site of 
the malignant lesion as an adjunct to surgical 
treatment of these lesions. For many years, it 
has been a routine to give courses of roentgen 


rays and radium immediately following recovery 
of patients from removal of malignant renal tu- 
mors, and in the group of r1o cases of 5 year cures, 
postoperative application of either roentgen rays 
or radium has been carried out in 33 cases. Roent- 
gen therapy has been of further value in some 
cases in which highly malignant tumors appeared 
to have undergone fixation and therefore to be in- 
operable; in some cases, that is, after a course of 
roentgen therapy, the tumor decreased in size and 
became more mobile, enabling nephrectomy, with 
removal of the tumor, to be accomplished suc- 
cessfully. 
PATIENTS LIVING 

It would seem that following removal of malig- 
nant tumors, if recurrence does not take place 
within 5 years, one can justly anticipate complete 
and permanent cure. However, in order to deter- 
mine accurately whether such a conclusion might 
be accepted as fundamental, I have followed the 
progress of the r1o patients mentioned, and have 
found that 76 of them are living and well, whereas 
34 have died. Analysis of the 34 cases in which 
the patients have died would indicate that recur 
rence had taken place in 16, metastasis to various 
tissues as follows: to the bone in 4, to the lungs in 
3, and to the brain in 3. Of the 41 cases which I 
have designated as inoperable in which treatment 
was by roentgen rays and radium, although 3 pa- 
tients lived for 5 years, 2 for 18 years and 1 for 15 
years, only 1 of the entire series is living at the 
present time. This would further emphasize the 
value of surgical removal of malignant renal 
tumors, and the importance of recognition of such 
a lesion in its removable stage. 


LONGEVITY DEPENDING ON BRODERS’ INDEX 
OF MALIGNANCY 


For the last 10 years the grading of malignant 
tumors has been routine at the clinic, and Broders’ 
index of malignancy has been used. In addition to 
the grading of the tumors removed during this 
period at the clinic, Broders and Hand have 
re-examined grossly and microscopically 193 
malignant renal tumors removed between 1901 
and 1923, and have graded them on the basis of 
degrees of cellular differentiation interpreting 








446 


TABLE I.—FIVE YEAR CURES IN 256 CASES OF 
MALIGNANT RENAL TUMORS: NEPHREC- 
TOMY WITH AND WITHOUT PARTIAL OR 
COMPLETE URETERECTOMY 


Per 

Cases cent 

Lived s or more years.............. IIo 43 
Had roentgen-ray and radium also 33 
Lived from 5 to 10 years..... 68 
Lived from to to 15 years 37 
Lived 20 years............ 5 
Living at present.......... Shcewe kee 76 
Of these patients dead (16 from metastasis). 34 


their results in relation to prognosis. Quoting 
from their paper: “The grade of malignancy 
was found to be higher if patients were less than 
40 years of age . . . as the degree of malignancy 
increased the length of postoperative life 
decreased. An interesting relation exists 
between the grade of malignancy of the num- 
ber of patients dead. Of the patients who have 
died, many more are found among those who had 
higher grades of malignancy A larger propor- 
tion of those patients living following nephrec- 
tomy for malignant renal tumors had carcino- 
mas of lower rather than oi higher grade of malig- 
nancy. Study of postoperative results in cases of 
carcinoma of the kidney based on the degree of 
cellular differentiation in the tumor, represents a 
distinct advance in knowledge of this disease.” 

In a study of the grade of malignancy of the 110 
malignant renal tumors removed from patients 
who lived 5 years or longer, it is noted that grades 
2 and 3 occurred most frequently and that in 43 
cases the grade was 2 and in 21 cases it was 3. 
Next in order of frequency were tumors of grade 
1;13 cases. In only 4 cases were there 5 year cures 
among those in which tumors were of grade 4. 

Of further interest are the facts that in the 
group of 110 cases in which there were 5 year 
cures, 70 per cent of the patients who had tumors 
of malignancy graded 1 are living at the present 
time; 67 per cent of those with tumors graded 2; 
62 per cent of those with tumors graded 3; and 
none of those with tumors graded 4. This, fur- 
ther, indicates the accuracy of the method of 
determining the degree of malignancy and the 
prognosis in cases of operable malignant renal 
tumor. 


TYPES OF MALIGNANT RENAL TUMOR 


Adenocarcinomata or hypernephromata con- 
stitute practically all the malignant tumors of the 
kidney, with the exception of primary, squamous 
cell epitheliomata of the pelvis of the kidney. The 
ratio of squamous cell epitheliomata to adeno- 
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TABLE II.—INOPERABLE 


Lived 5 or more years 
Lived 5 to 10 years... 
Lived 15 years........ 
Living at present time. . . 
Re ree 
From metastasis .... . 
From unknown cause. . 


carcinomata is variously estimated to be 1:11 an 
1:14. In the series of 110 cases in which 5 y 
cures were obtained, hypernephromata or c. 





MALIGNANT RENAL 
TUMORS (41 CASES) EXPLORATION: RADIU\ 
OR ROENTGEN RAY TREATMENT 


Cases 


RPAH HH ANI 


+ Ou 


cinomata existed in 100 of the cases, whereas e})i- 


theliomata of the renal pelves were present i! 
and sarcoma in 3. 

Sarcoma of the kidney is relatively rare. In 
unselected group of 225 cases of malignant tun 
of the kidney in which operation was perfor: 
in the clinic, only 10 of the tumors were sar 
mata, and in the series of 110 in which 5 \ 
cures were obtained, cases of sarcoma numbe 
3. The assumption that sarcoma of the kid 
affects chiefly young adults has not been born 
out in our experience. For example, 8 of the 
patients with sarcoma of the kidney were adult 
whereas the tumors in a series of 13 children wit 
malignant tumors of the kidney were reported by 
the pathologist as adenocarcinoma, sarcoma iin 


Wilms’ tumor. 


SYMPTOMS OF RENAL MALIGNANT TUMORS 


The symptoms of lumbar pain, presence o 
tumor in the region of the kidney, and hematu 
occurred individually or collectively in practica|! 
all cases of malignant tumors of the kidney. | 
group of 367 tumors of the renal cortex repo! 
from the clinic by Judd and Hand, one of th: 
three symptoms was present in gg per cent of t! 
cases. Hence, early recognition of an abnorm: 
condition of the kidney should not be diffic: 
That the significance of such symptoms, how: 
occasionally passes unrecognized is evidenced by 
the fact that in 192 cases of malignant tum: 
the kidney in which nephrectomy was perforni 
the average duration of symptoms before oj 
tion varied from 17 to 21% months. This d 


it would seem, should not have occurred. 


It is probably unnecessary to emphasiz« 
absolute necessity of cystoscopic examinatic 
patients with hematuria. In the presence 
history of hematuria, the burden of proof th 
malignant tumor is not present in the bladd: 
the kidney lies directly on the examining p! 
cian, and the only accurate method of deter 
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ing or eliminating the possibilities is by use of 
cystoscopic examination, and of the other refine- 
nts of urological diagnosis, such as intravenous 
urography or pyelography. 
(he fact that the duration of life and the com- 
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pleteness of cure are proportionate to the degree 
of malignancy and the size and extent of the ma- 
lignant lesion of the kidney should serve as a plea 
for earlier diagnosis and earlier surgical treatment 
of this lesion. 





CARCINOMA OF THE PROSTATE 


HUGH H. YOUNG, M.D., F.A.C.S., F.R.C.S.I., BALTIMORE, MARYLAND 


From the James Buchanan Brady Urological Institute, Johns Hopkins Hospital, Baltimore 


N 1904, after a study of postmortem specimens, 
I devised a radical operation for carcinoma of 
the prostate, and on April 7, 1904, carried it 
out on the first patient. The technique of this 
operation was as follows: The prostate was 
exposed by the perineum, as in Young’s conserva- 
tive perineal prostatectomy, the tractor having 
been introduced through an incision in the mem- 
branous urethra. After exposure of the posterior 
surface of the prostate, the diagnosis was con- 
firmed. The operator then proceeded to remove 
the entire prostate with its capsule and urethra, 
neck of bladder, lower half of trigone, seminal 
vesicles, and ampulle of the vasa deferentia, 
thus excising in one block the entire carcinoma- 
tous area with a large margin of normal tissue. 
Closure was then effected by anastomosing the 
bladder to the membranous urethra. 

This operation has now been carried out in 
my clinic in 40 cases. The total mortality has 
been about 6 per cent, and there is one series of 
18 cases with only one death. Had the operation 
been confined to cases in which the prognosis was 
good, both the mortality rate and the percentage 
of recurrences would have been greatly reduced. 

At the request of Dr. Martin I have confined 
this report to those cases in which the operation 
was performed five years ago, or longer. I find 
in this category 29 cases. We have made a careful 
study as to recurrences in 25 patients who left the 
hospital, and beg leave to report as follows: 
Seven patients are living and well without 
recurrence or metastases. The duration since 


operation has been 5 years in 3 cases; 7 years in 
2 cases; g years in 1 case; and 18 years in I case. 
Five patients have died without recurrence or 
metastases. These lived the following periods: 
I patient, 6 years; 2 patients, 7 years; 1 patient, 
g years; I patient 13 years. There are, there- 
fore, 12 patients who passed the 5 year period, 
or 48 per cent cured. 

The early patients all had incontinence of urine 
when on their feet. I believe that this was due to 
interference with the blood and nerve supply of 
the external sphincter. I therefore changed the 
operation. By dissecting beneath the anterior 
pelvic fascia I found it possible to preserve these, 
and since then a large percentage of the patients 
have had complete urinary control. 

On account of the marked encapsulation of the 
prostate by its own capsule and two layers of 
pelvic fascia, which surround it, carcinoma of the 
prostate is confined within three fascial coverings 
and rarely penetrates them until late. As the 
disease progresses it generally travels upward 
into the region behind the bladder and in front of 
the two layers of fascia. Carcinoma of the pros- 
tate, therefore, probably presents the best prog- 
nosis for a radical cure of any of the deep seated 
organs, this remarkable encapsulation, confining 
the disease to the limits of the prostate itself, 
being the finest safeguard against invasion of 
adjacent tissue and giving the surgeon a splendid 
opportunity for a radical cure with the operation 
here presented, which shows 48 per cent of cures 
over 5 years. 
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165 CASES IN WHICH THE PATIENTS LIVED FIVE YEARS OR MORE 


FOLLOWING VARIOUS SURGICAL PROCEDURES 
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Division of Surgery, The Mayo Clinic 


FTXHE results following various surgical proce- 
dures in the treatment of carcinoma of the 
urinary bladder, although not excellent, are 

nevertheless gratifying, particularly when it is 
considered that the average patient with carci- 
noma of the bladder may not seek treatment until 
several weeks after the onset of the disease. The 
high degree of perfection attained by the urologist 
in diagnosing the type of lesion, its extent, situa- 
tion, and degree of malignancy, is a distinct aid in 
determining the type and magnitude of the opera- 
tion as well as in evaluating the end-results. 

At The Mayo Clinic from 1910 to January, 
1927, 600 malignant tumors of the bladder were 
treated by various surgical procedures, consisting 
of resection, excision, surgical diathermy, com- 
bined with ligation and reimplantation of the 
ureter, transplantation of the ureters to the back 
with total cystectomy and treatment by radium. 
In this group of 600 patients, 165 (about 28 per 
cent) were cured for 5 years or more. One hun- 
dred three of the 165 patients have lived from 5 
to 10 years; 43 have lived 10 years or more, 14 
have lived from 15 to 20 years, and 5 have lived 
more than 20 years. Sixty-seven (40.6 per cent) 
of the 165 patients had recurrences although 42 of 
the 67 are now living and free from symptoms 
referable to the bladder. The deaths of 19 of the 
25 patients were the result of local recurrence or 
metastasis. One hundred sixteen (70 per cent) of 
the 165 patients are alive and free from symptoms. 

The choice of operation for malignant lesions of 
the bladder is determined principally on their site, 
extent, and grade of malignancy. It is known that 
those situated at the base of the bladder are of a 
higher grade of malignancy and are of the infil- 
trating type, usually involving one or both ure- 
ters. Those situated in the lateral walls and dome 
are more amenable to surgical attack and are less 
malignant. The lesions in 110 (66.66 per cent) of 
our 165 cases were on the lateral walls and dome, 
whereas 55 (33.33 per cent) involved the base, 
trigone, urethra, and ureteral orifices. 

Seventy-four of the patients were treated by 
resection or excision, and of this number 28 (ap- 
proximately 38 per cent) had recurrences. Fifty 
patients lived from 5 to 10 years; 17 lived 10 





years or more and 7 lived from 15 to 20 yea 
Resection and excision combined with other s\ 
gical procedures were used in treating 70 of | 
165 patients, and of this number 33 (47.1 | 
cent) had recurrence. However, 35 patients liv«! 
5 to 10 years; 25 lived ro years or more, 6 li\ 
15 to 20 years, and 4 lived more than 20 yea 

Transvesical electrocoagulation (diathermy) \ 
used in treating certain tumors of the bladder, 
mostly of the infiltrating type confined to the base 
of the bladder and considered non-resecta!) 
Seventeen of the 165 patients were treated by this 
method. There were 5 recurrences (29.2 per cen 
Sixteen of the 17 patients lived from 5 to 10 yeurs 
and 1 patient lived more than 1o years. Fifti 
(88 per cent) of the 17 patients treated by ec! 
trocoagulation are living and are free from sym 
toms referable to the bladder. If it is conside 
that the cases were judged to be inoperable, 1! 
results indicate that the patients who lived |css 
than 5 years, and who were treated by diather: 
undoubtedly lived longer and in greater com! 
because of this treatment. It should, therefore 
be considered a very effective method of treating 
not only the more malignant inoperable lesiv: 
but those more favorably situated and less malig 
nant. 

Not infrequently palliative cystostomy for © 
tensive malignant lesions of the bladder with ‘) 
subsequent application of radium is justi 
Two patients with such lesions were so tre: 
with surprisingly favorable results. One pat 
lived 5 years and the other is living more than 
years. 

Total cystectomy with transplantation of 
ureters to the back was performed on 2 patients. 
There has been no recurrence and both pati: 
are living, 1 more than 5 years and the other n 
than 20 years. 

The grade of malignancy was studied in 15: 0! 
the 165 cases in which the patients are livins 5 
years or more. In 14 the malignancy was "0l 
graded. In 38 cases the malignancy was graccd 
1, in 67 it was graded 2, in 30 it was graded 3, «11d 
in 16 it was graded 4. It should be noted that | 95 
(63.63 per cent) of all the malignant tumors were 
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of the less malignant type (grades 1 and 2). Only 
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19 per cent were graded 4. It is further of in- 
‘est that in the group of 165 patients living 5 
ars or more, 76 per cent who had malignant 
mors graded 1, 67 per cent of those with tumors 
ided 2, 66 per cent of those with tumors graded 
and 62 per cent of those with tumors graded 4 
‘living at the present time. The relative high 
‘centage of 5 year cures of patients with tumors 
ided 3 and 4 is striking, but serves to emphasize 
importance of treating malignant lesions of 
bladder which at first seem inoperable. 

\ study of the recurrence of tumors according 

i the grade of malignancy reveals a rather uni- 
iorm percentage of recurrence of tumors of all 
g: ides. In 67 cases the patients survived 5 years 
or more, but they had definite local recurrences. 
Qi these 67 patients, 15 had recurrent growths 
graded 1, 12 of whom are living; 33 had recurrent 
growths, graded 2, 20 of whom are living; 11 had 
recurrent growths graded 3, 5 of whom are living; 
and 4 had recurrent growths graded 4, 3 of whom 
are living. Considering the entire recurring group, 
42 patients (62 per cent) have lived from 5 to 10 
years; 21 (31 per cent) have lived 1o years or 
more; 2 (3 per cent) have lived 15 to 20 years; 
and 2 (3 per cent) have lived more than 20 years. 
Postoperative recurrence or extension of the 
malignant growth takes place, regardless of the 
method of removal, usually in the form of im- 
plants, either before or after operation, or by di- 
rect extension beyond the tissue removed or along 
the lymphatic structures. Since recurrent growths 
of all grades were noted rather uniformly, it would 
seem that recurrence would develop in a variable 
percentage of cases regardless of the degree of 
malignancy. Recurrence after radical excision or 
electrocoagulation of a growth of low malignancy 
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is not so likely to occur as it is following the same 
procedure for a growth graded 3 or 4. 

For many years it has been a routine procedure 
at The Mayo Clinic (introduced by Crenshaw) 
to request such patients to return in 3 months for 
a check up on the condition of the bladder, then 
again in 3 months, then in 6 months and then in 
1 year. In this manner many recurrent growths 
are discovered before symptoms develop, thereby 
making it possible greatly to improve the end- 
results. Unfortunately some patients disregard 
the follow-up note and fail to return until there is 
extensive local recurrence requiring secondary 
surgical procedures. 

Of the 67 patients who had recurring lesions in 
the bladder, 36 (53.73 per cent) were treated by 
transurethral fulguration or by radium. Twenty- 
six patients (75 per cent) so treated are living and 
are free from symptoms. ‘Twenty patients (29.85 
per cent) of the 67 required secondary surgical] 
procedures by the suprapubic route. Only 8 (4 
per cent) are now alive. The condition of 5 pa 
tients who did not return for a check up was con- 
sidered inoperable according to the symptoms as 
given in correspondence. Only 2 patients (4 per 
cent) are known to be living. From the corre 
spondence of 6 patients of the group, recurrence 
was considered doubtful; all of this group are 
now alive and well for periods of 5 to 15 years 
after operation. 

It is apparent, therefore, that if results of treat- 
ment of malignant tumors of the bladder are to 
be further improved, then there must be a rigid 
selection of the surgical procedure that should be 
applied, as determined by the situation, extent, 
and grade of malignancy of the lesion, together 
with a rigid follow-up system. 
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TUMORS OF THE TESTIS 


FivE YEAR CURES FOLLOWING RADICAL OPERATION 


FRANK HINMAN, A.B., M.D., F.A.C.S., SAN FRANCISCO, CALIFORNIA 


/ TF NHE following presentation is an attempt to 
ascertain the value, if any, of radical surgery 
in tumors of the testis and, in order to com- 

pare results, certain important characteristics of 

these tumors with reference to surgical treatment 
should be recognized and these characteristics may 
be discussed under the three headings: (1) patho- 
logical, (2) clinical, and (3) therapeutic. 
Pathological characteristics. The exact patho- 
logical nature of testicular tumors remains uncer- 
tain. New-growth may arise from any type of cell 
present in the testis so that connective tissue, epi- 
thelial and mixed type tumors are possible. What- 
ever interpretation is made as to character and 
origin, it should be well understood that both 
pathologists and clinicians agree that for practical 
purposes all tumors are to be regarded as malig- 
nant. In the pathological differentiation of these 
different tumors, there are two outstanding char- 
acteristics. In one group is a mixed tumor type of 
teratoma in which all three germ layers (epiblast, 
hypoblast, and mesoblast) may be more or less 
equally represented in a typical tridermal tera- 
toma, or there may be a one-sided overgrowth, 
first, of the epiblast, forming squamous epithe- 
lioma, basal celled carcinoma, chorio-epithe- 
lioma or a neuro-epithelioid type tumor, second, 
of the hypoblast, forming the simpler papillary 
adenofibromata, adenocarcinomata or cirrhous 
carcinoma and, third, of the mesoblast, forming 
cartilagenous, myomatous or mesochondro-endo- 
theliomatous tumors. According to Bell, hypo- 
blastic overgrowth is the commonest and epi- 
blastic least common. In the other group, are 
the homogeneous monocellular type of tumors 
which, according to one view (Chevassu and Bell), 
arise from the adult cells of seminiferous tubules 
just as cancer develops from an uncontrolled pro- 
liferation of adult cells from other glandular struc- 
tures but, according to Ewing, are a one-sided can- 
cerous overgrowth in a tumor primarily tridermal. 
Whatever view is adopted, the clinical distinction 
of a mixed tumor or teratoma from a homogeneous 
monocellular tumor or seminoma is of considerable 
importance. It seems fairly well established that 
the seminoma is radiosensitive but that the ter- 
atoma is radioresistant. Both are highly malig- 
nant and metastasize by preference through pri- 
mary lymphatics. Sarcoma is now known to be a 


very rare tumor of the testis, although in the pa 
it was frequently reported and probably referr: 
to the pure round-celled seminoma. The on 
pure sarcomata of the testis are those arising fro 
a connective tissue framework of which lymph 
sarcomata are commonest. Fibrosarcoma m: 
arise from testicular tunics. Other sarcoma-li 
areas of heterogeneous tumors are in all prol 
bility a mesoblastic overgrowth of the testicu 

tumor or a type of sarcomatous change to whi 
Bell applies the term “‘carcino-sarcoma”’ occ 

ring in a structure essentially carcinomatous. | 
practical purposes, therefore, the clinician « 

recognize a mixed tumor or teratoma, in wh 

the rare chorio-epithelioma belongs, and the p 
unicellular seminoma with which the questi: 

able sarcoma can be satisfactorily grouped. 

A marked pathological characteristic of b 
these two types of tumors is mode of metasta 
Teratoma tends to metastasize earlier by wa) 
primary lymphatics than seminoma but eit! 
type may show early general metastases, }) 
ticularly to the lungs and liver. The primary |) 
phatic chain of the testicle has been well est 
lished anatomically and is the so-called pre-ao 
lymph zone (Fig. 1). 

Clinical characteristics. The cases of testic) 
tumors can be divided into three definite clin 
groups, according to the nature of the growth 
the absence or presence of evidence of metast: 
as determined by abdominal palpation of glan 
lar masses or the X-ray indication of lung or ot 
invasion. Group 1, the seminoma with or wit! 
clinical evidence of metastasis; group 2, the t 
toma with clinical evidence of metastasis; 
group 3, teratoma without clinical evidenc 
metastasis. This grouping is of importance in 
application of surgery . 

Therapeutic characteristics. There are 
three recognized procedures in the treatment 
testicular tumor: (1) simple castration, (2) | 
ation with or without castration, and (3) ra: 
operation in which the testicle and its pri 
lymph zone are removed. The fact that the s 
noma type tumors are radiosensitive and 
teratomata are not gives at once a basis fo! 
ferentiation of tumors with reference to sur; 
treatment. Experience has also taught th 
metastases are evident on clinical study, ne! 
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‘ig. 1. The primary lymphatic chain of the testicle. 
simple castration nor an attempted radical opera- 
tion can be successful. This means that the 
clinical group 1 above should be treated by radi- 
ation either with or without castration, that 
group 2 is a hopeless group and can only be treated 
palliatively which, until more is known about the 
effects of radiation, does not prohibit its trial in 
all these advanced cases, and that group 3 are the 
only cases in which an attempt to perform a radi- 
cal operation is ever indicated. It will be found 
that there will be a certain number of cases in 
which radical operation is attempted and in which 
there had been no clinical evidence of metastases 
but in which inoperable masses will be found. It 
is at once obvious that simple castration will cure 
only those cases in which the testicle has been re- 
moved before any metastases have occurred, that 
there will be a certain number of radical opera- 
tions before metastases have occurred but that in 
those cases in which metastases have spread into 
the primary pre-aortic lymph zone, their radical 
removal is the only hope of cure when radiore- 
sistant. 

The radical operation for teratoma testis. The 
feasibility and ease of an anatomical dissection 
of the primary pre-aortic lymph zone of the testi- 
cle is now fully established. More than roo cases 
of radical resection have been performed by 
American surgeons with only one surgical death 
irom pneumonia ro days after operation. This is 
sufficient proof that the operation itself is neither 
dangerous nor difficult. With these 100 are in- 
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Line of incision. 


Fig. 2. 


cluded 20 cases which were found after retroperi- 
toneal exposure to be inoperable, which means that 
a large number of other cases must have pre- 
sented difficulties of gland resection from vena 
cava and aorta but in all of which no serious 
damage or surgical injury was done as there has 
been no case of hemorrhage or accidental death at 
the time of operation. The technical steps of the 
operation have been thoroughly described else- 
where! and are indicated in Figures 2, 3 and 4. 
The objection by those who have not done the 
operation that the whole gland area cannot be 
removed anyway and so why attempt it is an- 
swered by proof of cure by lymphatic resection 
of cases with lymph gland metastases. The com- 
pleteness and thoroughness of the gland resection 
depends as much on courage, determination and a 
conviction that the procedure is right as on skill. 
The experience of Hepler cited below indicates 
that the abdominal resection should be extended 
above the renal pedicle. 

In order to evaluate the results obtained by this 
operation, the cases of clinical group 3, teratoma 
without clinical evidence of metastasis, may be 
advantageously subdivided into subgroup A, 
cases which proved to be inoperable or with mis 
taken diagnosis and which, therefore, can be omit- 
ted from the consideration, subgroup B, cases in 
which the lymphatics removed at operation show 
no evidence microscopically of metastasis, and 
subgroup C, cases in which microscopic evidence 
of metastasis is found in the lymphatics success 
fully removed. From what has been said, it is 


1 Hinman, Frank. The radical operation for teratoma testis with the 

report of five cases. Surg., Gynec. & Obst., 1919, xxviii 405 
Hinman, Gibson, and Kutzmann. The rad 

testis; An analysis of seventy-nine cases, 

Ibid., 1923, Xxxvii, 429-451. 
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Fig. 3. 


obvious that all cases of teratoma in subgroup C 
could be cured only by radical surgery. It is still 
an open question whether in a case of pure semi- 
noma, with or without clinical evidence of me- 
tastases (clinical group, 1) radical resection should 
be attempted or entire trust put in deep X-rav 
therapy. 

The cases which are analyzed have been 
gathered from four sources: (1) personal cases of 
radical operation; (2) cases of radical operation by 
other American surgeons, the majority of which 
have never been reported and the information re- 
garding which has been obtained by letter; (3) 
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A, Exposure of cord; B, division of cord with cautery; C, stripping back peritoneum. 


cases of simple orchidectomy with or wit! 
radiation, gathered from the same source; 
(4) authentic cases of 5 year cures of abdon 
metastases by deep X-ray reported to the ( 
fornia Cancer Commission. 

Twelve personal cases. There are g pers 
cases which were successful (3 in Group A 
cluded), all but one of which (Case 4) had te 
ma.! In 3 cases (Cases 6, 8, and 9) no micros 
evidence of metastases was found in the g 
tissues removed. One died within 11 months 

! Two radical operations have been done since this paper was \ 


in one (Von Holt), no metastases were found in tissues remove: 
other (Thomas) numerous metastatic glands were removed. 
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extensive metastases to lung, liver, and abdominal 
glands. The other 2 are alive, Case 8 for 8 years 
and g months, Case 9 for 2 years and 10 months. 
In 6 cases, microscopic evidence of metastases in 
the gland tissues removed at operation was 
found. Three have died of carcinomatosis, Case 1 
within 9 months, Case 4, 18 months, and Case 6, 
11 months. Of the 3 cases living, all were alive 
and well at last report, Case 2, 14 years and 8 
months, Case 3, 2 months (when last heard from, 
September 20, 1918), and Case 8, 4 years and 10 
months. This gives a cure in 2 cases in which 
metastases were removed surgically (namely 
Cases 2 and 5) and in one case in which no 
metastases were found or removed surgically 


Completion of operation. 


(Case 8). The facts relative to these 9 cases, and 
the patients’ names, are given in Table I. 
Ninety-one cases of radical operation by other 
American surgeons. The information of this 
series of gt cases was obtained by letter sent to 
all members of the American Urological Associa- 
tion and to a few general surgeons who it was 
known had done the operation or of whom this 
was learned from the answers of some of the 
urologists. These cases are analyzed in four sub- 
groups: (1) Twenty cases in which the operation 
was attempted but found impossible of com- 
pletion; subgroup A, inoperable cases, Table II. 
(2) Thirty-three cases in which no microscopic 
evidence of metastasis was found in the lymphatic 






































T—teratoma; S—seminoma 
Cured 3; 33% per cent 


tissues successfully removed; subgroup B, Table 
III. (3) Thirty-five cases in which evidence’ of 
cancer was found microscopically in the lymph 
glands removed at operation, subgroup C, Table 
IV. And (4) three cases of radical resection‘ in 
which the operator failed to state the” type of 
tumor and whether or not metastases were pres- 
ent, included in Table IV. 

Results of radical resection. lf the inoperable 
cases are excluded and the 9 personal cases, inclu- 
ded, there remain 80 successful radical resections, 
and the results are summarized in Table V. Because 
the monocellular type tumors (seminoma) are sup- 
posedly radiosensitive and the mixed type tumors 
(teratoma) are radioresistant, a careful distinc- 
tion should be made until this point is proved or 
disproved. 

In 36 of these 80 cases no metastases were 
found. Presumably simple castration would have 
cured them. As a matter of:fact, metastases may 
have been present and missed by the pathologist. 
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TABLE I.—NINE PERSONAL CASES—3 GROUP A NOT INCLUDED 


Three cured, thirty-three and one-third per cent 








: Date of | Result 
R ial R ee Present Type of radical | Lymphatic | Surgical —_— 
eported 1919 eported 1923 i “rn cate etwas | “ “" 
report 1932 tumor operation metastases | subgroup Dead Living and we 
| last report 
Dr. Eloesser)) 1 (Dr. Eloesser 
1 Larson > Larson 1 Larson T 12-13-17 | (C) | 9 mos 
| | Lungs 
| | Glands 
: — aa ie Fate mae ee ee (ness eee: 
Wilds 3; Wilds 2 Wilds T 1- 9-18 - | (C) | | 8-22-32 
} | 14 yrs., 8 mos 
Camp ; Camp 3; Camp T 7-27~18 | (C) 9-20-18 
| | Lost 2 mos 
Purnell 5; Purnell 1 Purnell S | 7-24-18 | | (C) 18 mos. 
| | | Right kidney 
| Glands 
6 Winter—A 6 Fisk—TB | 
annie i * a ; : SSeeeeee ee See -|— - _ 
7 Loveland | 
TB 
8 Monseign- | 5 Monseign sy | I- 4-21 -t--} (C) | | 10-19-25 
eur | eur | | 4 yrs., LO mos 
9 Katch | 6 Katch T | 6-30-22 | None (B) II mos. 
| | Liver 
| | Lungs 
| Glands | 
10 (Dr. Hepler | 
- Seen res pace ee : a — — 
7 Shatz T 1- 8-25 |1glandat | (C) | 6 wks. 
renal | Cervical glands 
pedicle | Liver 
; 7 | Glands 
| Highest one 
removed 
8 Buckalew i 1-21-24 None (B) Q-15-32 
5 yrs., 9 Mos 
9 Pond = 12- 3-29 | None (B) | 10-27-32 


2 yrs., 10 m 


The case of Hepler of Seattle is particularly | 
portant: death 7 years with metastases above 
renal pedicle after radical resection of the wh 
gland area below this level in which no evidenc« 
metastasis was found; and Hepler states that 
same pathologist has noted this high situatio1 
metastases in one or two other autopsies a! 
death from testicular tumor. The death from « 
cinomatosis 7 years after operation shows | 
even 5 years is not absolute security against 
currence with such highly malignant grow! 
Nevertheless, 11 of these 36 cases are livin 
years or longer. Twenty others are alive 
shorter periods (2, between 4 and 5 years) 
only 5 are known to be dead. Many of these c 
had radiation but there were only 4 knownsem 
mata (radiosensitive tumors) and 2 of these 
dead, so that radiation could not have been | 
ticularly responsible. Of the 17 known teraton 
6 were cured. It is more likely that castration 
fore metastasis or that resection of very early 
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TABLE I1.— 


SURGICAL SUBGROUP A 


| Date of | | | Lym- 
Surgeon radical |Type of | phatic Dead and cause 
| opera- | tumor | metas- 
| tion | | tases | 
Belt = 1 2 ci | gmos. Lung metas- 
| | | tasis 
Mathé | - i § De: ad 
Mathé -- S t+ +- | Dead 
Cahill | } | * 
Cahill | - | | + t 
MacGowan Short time after 
| | operation 
Young 3 mos. Metastasis 
(10,449) to abdomen, lung 
Olsen - T 4 mos 
Sullivan T I mo. 
Terry — ' t 
Meads - Several wks. after 
operation 
Meads | Several wks. after 
| operation 
I Ravenel -- S 3 mos. 
(Negro) | | 
I Mark | (X-ray t- + All dead within 
to 5 cases) and | I yr. 
18 |} radium) | 
19 Kreutzmann | | Both dead. Lung 
und (2 metastasis 


cases) | 


I -teratoma; S—seminoma. 

*Result, living and well last report, 3!2 yrs 
tResult, living and well last report, not stated. 
Result, lost. 


initial metastasis is the real factor back of the 11 
cures. Thirteen, or 50 per cent, are alive and well 
4 years and longer. 

In 41 of these 80 cases, metastases to pre-aortic 
lymph nodes were found, in 7 seminomata and 24 
teratomata (type not stated in 10). There is the 
one surgical death of the whole series in this 
group, 10 days after operation, of pneumonia. 
Twenty-three of the 41 cases have since died of 
metastases, the majority within 1 year, 17 are 
living, 6 of these 5 years or more (2, seminomata; 
I, not stated; 3, teratomata). If teratomata are 
really and always radioresistant, then these 3 
cures are directly attributable to successful radi- 
cal resection of the pre-aortic lymphatics. 

The series of 100 cases are summarized in 
Table V. Of the 80 cases “successfully” operated 
upon, per cent are dead of metastases and 


63.75 per cent are living, of which 17 cases or 
20.1 per cent are cured (alive and well 5 years or 
longer). 


The results of orchidectomy with or without radi- 
ulto) 


In answering the questions about radical 
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TABLE ILI.---SURGICAL SUBGROUP B 


2 go 
| Date of Lym Result 
Case | Surgeon radical |Type of phatic 
No. | opera tumor metas } 
| Living and well 
| tion tases 
last report 
I Eloesser 11-20-24 S None 1922, 8 yrs. 
Hepler 1925 » None 
(Deep | 
X-ray 
for 
I yr.) 
3 | Olsen 2-16-28 1 None 50-10-32, 4 yrs. 
| S mos 
1 | Gibson } r None Oct., °31, 27 mos 
5 Kutzmann | 2-21-28 r None 10-21-31, 3 yrs 
| 9 mos 
6 Hyman S | None § 
7 Patch 1924 ¥ | None Nov., ’31, 7 yrs 
| car- 
cinoma) | 
8 | Patch 1027 Embry- | None Nov., '31, 4 yrs 
| oma 
| with 
| tuber 
| | culosis 
Q | Wear r None 8 yrs 
10 | Wear - T None 6 yrs 
11 | Sargent S None 11--5-31, 2 yrs 
(Pree : 
12 Kramolow 193 I None 10-30-31, I VF 
Ss cy 
13 | Barringer T None si 
| ; os } 
14* | Barringer | I None 
15 | Barringer | - | Ff None | ** 
| . 
16 | Barringer I None vi 
17 | Belt r None tt 
18 Wangenatees 2-17-26 = None 8-20-32, O!2 yrs. 
t 
19 Cahill None 4 cases alive and 
- well up to 6 yrs 
20 Cahill None subgrouping not 
stated 1 Case 
21 Cahill None not seen or heard 
trom in 2 yrs 
Cahill None 
23 Young None tt 
(4100) 
24 Young 
(7666) None } yrs 
25 Keyes None Not followed 
20 Keyes Mate Not followed 
to Lowsley None | 7 cases 
33 | Not stated 
T-—teratoma; S—seminoma. 


*Before introduction of radium 

t‘‘None of the three patients following operation or at any time were 
unusually ill. 1 have heard this operation described as ‘frank butchery 
My experience with it would indicate that it is purely an anatomic: il 
operation and that it can be done with no great difficulty.’ 

tDeath: 1932; Cause: Glands above (7 yr.) renal pedicle 

§Death: 1 yr.; Cause: Intra-abdominal metastasis 

ttDeath: 16 mos.; Cause: Metastasis. 
Abdominal metastasi 


ttDeath: 1 yr.; Cause: 
**Lost. 









ase 


No 


SURGERY, 


GYNECOLOGY AND OBSTETRICS 


TABLE IV.—SURGICAL SUBGROUP C 


Date of 


Surgeor radical 'ype of 
operation tumor 
Hepler June, 1922 5 
‘Gikoon 8-14-25 7 T 
Foley 7-I-3 te) 
Ferguson Feb., 1928 ; S 
Ferguson Dec., 1929 “S } 
Patch ‘ oie I 
Wear 1 
Hess ed T 
- . r 
W right I 
Sere: nt 5 
Powell T 
Powell - T 
Whitty T 
Whitty r 
O’Conor 1 
O'Conor : 1 
O'Conor I 
Colby 7-6 Embryonal 
ca>©rc 
Colby Embryonal 
| care 
Belt r 
Belt i T 
Quonier 10-14~31 Embryonal 
carc 
Wangensteen 6-9-29 ~ 
Wangensteen 8-8-32 Not stated 
| Cahill ; Not stated 
[Cahill Not stated 
| Young : Not stated 
| 9142) | 


| Young | Not stated 


(9151) | 
Young T 
(10,862) 
| Young Not stated 
| (11,522) 
Lowsley - Not stated 
3 Cases 
MacGowan t “Sarcoma” (S) 
Ferguson S 
Barney . 
Lab. report 
lost) 
Young -- Not stated 


(11,062 





Lymphatic 
metastases 


Result 


Dead and cause 


Living and well last report 


1927-——over 5 yrs 


0!2 mos. 
7 PP 8 $1, I yt, 5 cn. = 
3 yrs. Metastasis 
7 Sept., 1931, 1 ye. 
f 18 mos Mictoatasks aw 
- $ yrs j 


1 yr. Metastasis 


tyr. Metastasis 


6 mos. Lung metastasis 
11-5~31, still convalescing 


} yrs. 


I yr. 
10 days. Pneumonia 


5 mos 
7 mos. Metastasis 


14 mos. Metastasis 


19 mos. Metastasis 


2 mos. Unassociated with metastasis 


| Dead. Lung metastasis 
Dead. Spinal cord metastasis 


1-8-32. Cervical gland metastasis size 
of hen’s egg | 





§ | Oct : rane Liver pedaiant eatantanl 
a g | — a a _ aan Convalescing 
- . ~ h yr. Lane wactastess aan 
7 ‘yr. Lung metastasis 


9 yrs 


2 yrs. Abdomen and lung metastasis 


5 mos. Lung and liver metastasis 


20 yrs. 
Not stated 6-22-31 
? Made good recovery from 0} 


lost from observation 


Not stated 1 yr 


See footnote on opposite page. 





Nov., 1931, has metastasis in lu 





—<*7TS> 


on 
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rABLE V.—SUMMARY BY SURGICAL GROUPS OF ONE HUNDRED CASES OF RADICAL SURGERY 
BY AMERICAN SURGEONS (INCLUDING TWELVE PERSONAL) 











Operative 

deaths 
| 

p A—Found to be inopera-| Seminoma = 3 None 

Teratoma 4 None 

Not stated 13 None 

20 

Group B—No metastases found! Seminoma 4 None 

tissue removed | Teratoma 17 None 

| Not stated 15 None 

36 
Group C—Metastases found and| Seminoma 7 None | 
moved presumably com- Teratoma 24 | I-todays |} 
pletely | of pneumonia | 
Not stated 10 | None | 
mat | | 
4 | I 

Type of tumor and metastatic } 
indings neither one stated 3 None | 
80 I | 


Total 
Per cent | 


Total operations, Groups A, B, C, 1oo 
Operative deaths, 1. 


surgery submitted by letter to American urolo- 
gists, the following facts relative to results follow- 
ing simple castration with or without pre-opera- 
tive and postoperative radiation were obtained. 
About 258 cases are listed in Table VI which gives 
the source of the information and the results, 
which are summarized in Table VII. Of the ap- 
proximate 258 cases, 118 are dead, 124 are living 
but only 17 for 5 years or longer, a cure of only 
about 6 per cent. 

Five year cures of abdominal metastases by deep 
X-ray. The Cancer Commission of the California 
State Medical Society has been actively at work 
for some time. Recently, two subcommitteemen 
sent out to all members of the Radiological 
Society and of the western branch of the American 
Urological Association the following question: 

Have you seen 5 year cures following radiation 
treatment of abdominal lymph gland metastases 
in testicular tumors? Six radiologists replied in 
the affirmative, listing more than 12 cases, and 
10 urologists said “yes,” listing 23 cases; giving 
the very encouraging total of 35 cures by radiation 
of cases hopeless from a surgical standpoint. The 
radiological committee chairman and the urolog- 
ical committee chairman have very kindly given 


Living 
Died of 
netastases 7 ‘ 
mevantases Not stated Under Over 5 
3 | 
3 I | 
II I I 
17 2 I 
; I I 
4 ¢ 
I Q I 4 
13 Il 
: | 
17 I 
} 
3 } 7 0 
I » 
8 18 i( 17 
35 12.5 6 20.1 


and, in order that the record be one of fact and 
not one of “shrewd inference,” each one has been 
written for details regarding the cases observed 
by him. The result, summarized in Table VITT, is 
very disappointing, showing a probably authentic 
cure in only 3 cases, but these 3 cases prove that cer- 
tain types of testicular tumor are very radiosensitive 
and that deep X-ray therapy can cure some cases 
which are absolutely hopeless otherwise. 


SUMMARY 


[t is illogical to compare on their face value the 
different series of cases mentioned. That is not 
the present purpose. Rather is it a desire to de- 
termine whether radical operation is ever a jus- 
tifiable procedure. The results of the 80 radical 
operations have the advantage in comparison 
over those of simple orchidectomy of being a se- 
lected group—cases in which no clinical evidence 
of metastases could be found—and a fair com- 
parison would be with a similar selected series 
treated by simple orchidectomy. The results as 
presented, however, are summarized for com- 
parison in Table IX, showing 17 cures in 80 cases 
of radical surgery with one operative death as 
against 17 cures in 258 cases of orchidectomy 


me the names of the doctors reporting these cases without an operative death. Indisputable evidence 





T—tcratoma; S—seminoma. 

* Ol 9 cases, 2 had radical operation and all the other 7 
‘ Subgrouping not stated 
Tt 


vious X-ray treatment.” 


died within 2 years. 


My impression is that all the lymph nodes were probably involved, but repeated examination failed to reveal any involvement because of pre 


: Testicle removed together with skin of scrotum, adjoining skin of thigh and lower abdomen and accompanying lymphatics, cord and spermatic 


vessels up to the hilum of the kidney and down to the ampulla of the vas. ; é ; 
} Given X-ray previous to operation and pathologist unable to find evidence of malignancy in testis or glands after radical removal! 
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TABLE VI.—ORCHIDECTOMY CASES 
| | = 
| | Radiation | Result 
| = | or. | —s 
No. | Name | Date | | vid acto Clinical | l 
umor | metastases Death ; 
| | Pre | Post | | Date and cause } Lost Well 
} | ' 
I | z | | 2: none I: 7 yrs 
to Coppridge | Not given | 3 | T 2: not men- | 6 mos. Not given I I: § yrs 
4 | tioned 
5 : | | 3: yes t: “cure,” tim 
to Cumming Not stated | aT 2: no 3 dead. Not given | | not stated 
9 I: 3 yrs 
10 | Butler 2-6-28 Ye | = Not tated | | 1: 314 yrs 
ssaamaee |__| 
It : ‘ ; = : | 
to Cecil Not stated Yes I Not stated 6 mos. Not given ies Ss 
13 } | 1: 6 mos 
14 ; S, ‘‘em- 
and | Herrick Not stated | bryonal I: no | I: 3 yrs. 
15 carci- I: not stated | 1: 9 mos., metastasis 
noma” | 
16 | | | | 
to Muellerschoen | Not stated | Yes | T Not stated | 5: 124 yrs 
20 | | } | | 
| | {| “Bilateral |) | 
21 1-26-26 <| lympho- |} No 1: 6mos. General ab- 
and | Wollheim | {| sarcoma’ |} | dominal masses 
22 | “Embry- |} 
4-13-29 Yes | Yes — } No = 7 as. 
| | | | i¢ | 
as | — Pee ee LE | es eee Sere eee! Nae ee 
7S em ; | | | v 
to Cerf Not stated | Ss Not stated | I 2: *‘no difficult 
25 } | date not g 
26 j | 
and | Parkins Not stated Yes r: “Sar- No | 2: 6 mos. 
2 coma” | 
te No 
28 ; f | | ie 
and | Patterson Not stated Yes | T | Notstated | 2 
2 | | 
30 April, 193% | S | Notstated | 1: 9 plus 
to Parmenter 8-3- | S Not stated | 1: 1% yea 
33 6-27- -30 S Not stated | 1: 1 plus yea 
6-24-31 | S | Not stated I: I mont 
34 | | eS ee I: 5 years 
to Foulds Not stated “Embry-| Not stated | I: 3 year 
37 onal car-} | 1: 6 mont 
cinoma”’ | I: I mont 
38 1-13-30 | | x: yes 2S | ; | I: 
to | Fowler 8: ‘Not stated| } 8: not | 8: not | Notstated {3 dead. Metastasis I 
46 | | stated | stated | gs 
| | £3 
| 
} 
—| Sonia ieleeted Gali GaN mamma annem wane 
and | Wade Not stated | Yes | Yes | T | Notstated 2 dead. Metastasis 
38 | | | | (a: If mos., I: ?) 
49 | : . : ty diy 
“4 Ormond Not stated | S Not stated I: 5y 
| | 
51 | | 2: T | | 1: (T) d. 6 mos. 1: (T) 21 
to Wood Not stated | | Yes 3: S | Not stated 3: (S) Li 
$5 | | 1930 4 
56 | Bryan Not stated T | Good r 
$7 | | 11-24-20 | Yes Yes T | I: 2 yea 
to Scholl | §-13-30 Yes Yes x | i<a%y 
59 | 2-4-30 | Yes Yes Ss | I: 1 yr 
00 : | | | ' 7 2: Livin 
to | Kersten Not stated } | T (4) | 2 dead. Metastasis gfe 





nd | Morton 





| McCune 


7 | Stilson 


Van Denburg 


» | McKay 





B. W. Turner 
(3 other cases 


to Balch 


Backus 


Hennessey 


(2 other ca 








86 | McNulty 


57 | Ferguson 


Date 


Not stated 


Not stated 
ot stated 


7-1 





28 
Not stated 
Not stated 


not included 


Not stated 
Not stated 


Not stated 


Not stated 


June, 1931 














Not stated 


14: dates? 
27: dates? 


s) 





55 
to | Vander Veer 
90 
gt 
and | Olsen 
92 
| 
| 
| 
| 
| 
93 
ne 
to O’Conor 
98 | 
| 
99 
to | McKiernan 
rot 
to Lower 
I | 
(45 traced case 
| 
l 
Burt 
) 
| 
Gregg 


9: Date? 


| 
| 
! 


ses not includ 


: 9-10-28 
Not stated 


TABLE VI.—ORCHIDECTOMY CASES 





Not stated | 


= 














Radiation 
anes ae Clinical 
Tumor metastases 
Pre Post | 
. eer ss = = = 
Yes Not I 
stated 
T | ' 
| o- 
| Ss 
Yes yy 
Mixed | 
because [not operlated upoln) 
te 
2: Sar 
coma 
ss T 
Yes 6: Em- 
(6) bry- 
1: Not onal 
stated car- 
cinoma 
1: Car- 
cinoma 
Sar- 
coma 
led becaulse of lack of info|rmation) 
S 
S 
2: Yes | 2: Yes 
1: Not | 1: Not iF 
stated | stated 
t: Yes | 1: Car- 1: Yes 
cinoma 
eT 
6:3 | 
| 
oT 
| 
7: Yes | 7: Yes 
15: Yes| 15: Yes} 16: T 
2 radium 29: S 
only 
Yes Yes Not 
stated 
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I; 
| 





| 
| 


Continued 


Result 


Death 


Date and cause Lost 


: 3-+-+ yrs. Abdominal 


tnetastasis 


2 yrs. Brain metas 
tasis 


dead. Recurrence 


2: Imo., cause? 
dead. f . 

\3: 2% yrs 
Metastasis | 
2 dead. (4 and 5 mos., 
metastasis) 


1 dead, refused radical 
removal of lymph nodes | 
and left hospital | 


1: 6 mos. General 
metastasis 


1: 8-1 mos.). 
General metastasis 

1: 3 mos. Local infection 
prevented radical oper 
ation. Patient returned 
later but died of 
metastasis before radi- 
cal operation was per- 
formed 


31. (4 


22 dead aft 


6: Cause not stated 


6: Cause not stated 








ratoma; S—seminoma. 


I 
I 
| 1 
I 
I 


} 





months 


ospita 


I 


I yr 
> yrs 


carcinoma } 


lischarged tro 





n 








No. Name Date 
168 
to Deming 
178 
179 | 
and | Strohm | 
180 
to Fleischman 
183 
184 : 
to Dillingham 
186 
Ritter 
Davison 
3 Schoonover 
Peacock 
Garlick 
Greene 
1+ Ehrich 
Hunter 
Burns 
3 Fischel 
1+ | Ravenel 
| Allen 
| 
|——_—-—— 
? | Johnston 


6? | Crockett 


| Carroll 


7+ | Bratrud 
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TABLE VI.—ORCHIDECTOMY CASES—Continued 


Radiation 


Pre 


X-ray 


Post 


” 


| 


Type of | 
Tumor 














Result 
Clinical a aaa 
metastases | 
Lost | Well 
| 
oe | 
9: Within 18 mos. | I: 3 yrs. 
| I: 4 yrs. 
| 
1: 6 mos. I: 9 mos. 
| 
b: (2, 2 OT... By 234 Ft Ze | 
6 mos.) | 
{i - oil 3 : : : a | aise inte 
| > 
3: (6 to 8 mos.) 
| All dead: metastases to | 
| lung and retroperitoneal | 
glands | 
All dead | 
All dead 
| All dead 
ts 39m. 


All within 2 yrs. 


Metastasis 





Those followed all dead 
| 1: 2 mos. Pulmonary 1 
metastasis (X-ray) 


| All dead 
1: several mos. 


‘Alldad 
| All dead 


; 1 3 
| I: 3 wks. 





| All within 2 yrs. 
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TABLE VII.—ORCHIDECTOMY WITH OR 
WITHOUT RADIUM AND X-RAY 


Seminoma 


Cases. . , 79 
Pre-operative radiation 

Post-operative radiation 14 
Patients dead 20 
Patients lost I 
Result—not stated. | 


Living—1 year. . ; 27 
Living—2 years 3 
Living—3 years..... 14 
Living—4 years . I 
Living more than 5 yrs. 6 


Q7 
20 


mon ¢ 


3 
I 


to 
eu ty 


Total living 124 or 48.4 per cent. 


Cured 6.0 per cent. 


8 


> 


Teratoma Not stated Total 


258 


118 
10 
14 
59 
6 
20 


“I Nv 


of the value of radical surgery is given by the c\ 
of 3 cases of radioresistant teratomata in wh 


TABLE IX.—SUMMARY 


| Not | Living 
Cases Dead stated Under 0 


i or lost | 
| | 5 years | 5) 
I. Radical operation | 80 29.~—C«YI 18 | 16 
II. Orchidectomy | | 
with or with- | | 
out radiation 258 118 | 30 93 
III. Five year cures of | 
abdominal | 
lymph gland 
metastases | 1 eee Te 
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rABLE VIIL.—FIVE YEAR CURES OF ABDOMINAL LYMPH GLAND METASTASES IN TESTICULAR 
TUMORS BY DEEP X-RAY 


Summary of replies to the California State Cancer Commission questionnaire dated September 14, 1932 





Reply to request for details of these cases 














\(lirmative radiologists, 6 Cases | ecient 
Date Summary | Confirmed 
Zimmerman A few 10- 6-32 ‘Have seen no § year Cures nor even a 3 year cure.” 
Ruggles and Bryan 5 9-30-32.) | “Only 1 case” “Julius Kohn,” case of Dr. Henry Harris, bilateral) 6 years 
| tumors, first, deep X-ray, 1926, abdominal masses appeared in 1930, 
} second deep therapy, now living and well 
Levithin I 10- I-32 | Case “Julius Kohn,” same as above 
Taylor 1 “‘living 3 | | No reply } 
years” | | 
Soiland, Costolow 2 | Q-14-32 **One case now being nearly 9 years and still well.”” No details 9 years 
and Meland } 
Dr. Kinney 2 No reply | 
12-} | 
: | 
\flirmative urologists,1o | (Dr. Mathé, chairman, letter dated September 10, 1932) 
Parker 12 | | No reply 
Reinle I 10- 6-32 “Dr. Mathé must have misunderstood me, have not had a 5 year cure.’ 
Mathé 1 No reply 
Wesson I Reported in Am. J. Surg., 1927, Case 1, A. R., Orchidectomy, Feb.,| 5 years 
1922, abdominal metastasis, 1924, 15 to 20 inguinal glands removed | 
X-ray by Dr. Rehfisch. ‘‘ Apparently well,” 1927. Type of tumor not 
stated 
Jones I 8-16-32 “Orchidectomy, 1925, Now dead, apparently of lung and abdominal 
metastases” 
Scholl 8-29-32 “Vaguely recollect seeing two cases at Mayo Clinic” 
Willard Telephone “Seen a long time ago, records at St. Luke’s Hospital” 
10- 4-32 
Davis 1 David M. } 
{ Phoenix }j ‘‘ Mistake, not seen a case” 
Q-1 4-32 
} John B. 
Denver + ‘Do not recall such a case”’ 
{9-27-32 } 
Gibson I 8-16-32 ‘*Misinformed. Have seen no cases” 
I Ingber 1 8-27-32 “No record of such a case and none seen by associates, Rodenbaugh and| 
Kile” 
! 








metastatic glands were removed surgically. It 
must be conceded that without radical surgery 
these patients must have died of metastases. 


CONCLUSION 


1. The radical operation for tumor of the 
testis is indicated in cases without clinical evi- 
dence of metastasis in which after orchidectomy 
the pathologist reports a mixed type tumor. 

2. The surgical risk of the operation in the 
hands of American surgeons is about 1 per cent, a 
perfectly justifiable risk in view of the high mor- 
bidity following simple castration and X-ray. 


3. The fact that at least 3 of 24 otherwise hope- 
less cases (24 teratomata with lymph metastases 
removed) have been cured by the radical opera- 
tion proves its possibilities. 

4. The fact that half of the cases (18 of 36) in 
which the pathologist could find no evidence of 
metastasis in the gland tissues removed are living 
(4 years or longer) indicates that radical surgery is 
preferable to simple castration even in these cases, 
and the surgeon should not feel that radical re- 
section was unnecessary even though the pathol- 
ogist tells him that he has removed no metastatic 


cancer. 








FIVE YEAR CURES OF CANCER OF THE TESTIS, 
PROSTATE, AND BLADDER 
EDWARD L. KEYES, M.D., F.A.C.S., New York 


ANCER always begins as a local process 

and at its beginning is always curable. I 

am an example of the cure of cancer. 
Three cancers have been removed from my face 
by radium or actual cautery, the last in 1918. 

Yet, contrast with these statements the fact 
that when I entered my father’s office in 1897, I 
found only one recorded 5 year cure of cancer of 
the testicle (diagnosed by Dr. William H. 
Welch). 

From that date onward cancer of the testicle in 
our records presents an unbroken series of what 
might well be termed violent deaths—lads in 
their ‘teens and twenties apparently perfectly 
hale one day, dead within 2 years—until on 
October 18, 1916, there was brought to my office 
a man so pale, so gaunt, that he looked as though 
he might die on the doorstep. When he was 
stripped and stretched, one could see his belly 
wall bulged forward by a mass fully as large as 
the great tumor in his scrotum. 

Radium pack was applied to the abdomen by 
Dr. H. H. Janeway at the Memorial Hospital. 
Two weeks later the patient was a changed man 
and had gained 5 pounds. The abdominal cancer 
could still be felt but no longer seen. (The testicle 
was then removed.) At the end of 4 weeks no 
mass could be felt in the abdomen. The patient 
was last heard from, perfectly well, in 1922. He 
had moved to another city and was too well to 
bother with doctors. 

Since then the Memorial Hospital! records show 
a reversal of prognosis. The very cases that are 
quite incurable by surgery because of their malig- 
nancy are the most radio-sensitive. (These strik- 
ingly illustrate how cellular malignancy may fail 
to correspond with clinical malignancy.) The 
slow growing, nodular cancers of the testicle are 
cured by surgery if discovered early enough. 
The wildly malignant seminoma (such as the 
afore-mentioned case) requires both radiation 
and surgery. Yet, the patient is so slow to be 
alarmed by a painless enlargement of the testicle 
that actually the results of treatment seem 
better today for the more malignant seminoma 
than for the radioresistant slow growing tumors 
(about 25 per cent of 5 year cures). 

Cancer of the prostate presents quite the oppo- 
site picture. I have not a single 5 year cure to 


1To which I send all my teratoma cases. 
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report for the reason that no method of ear! 
diagnosis and therapy really fulfilled my requir 
ments until within the past 5 years. But o 
present conception of prostatic carcinoma, an | 
the present prospects of the patient who can | . 
cured, as well as of him who cannot, are who! ti 
different from what they were 10 years ago. On. es 
may safely prophesy that many 5 year cures wi! 
be on record by 1950. Indeed, a number are oj 
recorded already. ri 

Cancer of the bladder presents a prognos' b 
picture quite different from that of prosta 
cancer.” It gives symptoms relatively early, it is ay 
easily diagnosed, it usually attacks the base of se 
the bladder whence dissemination is slow. | \s 
cellular malignancy is often slight. Yet a genera 
tion ago Guyon, the founder of modern urology, 
said, “‘ Nous attendons dans la clinique les paj)i 
lomes de la statistique.’ For the tumors of low 
cellular malignancy recurred and slew in spite of 
good surgery, until the high frequency current and 
radium came into use. 

My first 5 year cure of proved bladder cancer 
dates from 1919. 





Mrs. M., 71 years of age, consulted me in October, 1: 
after she had been advised by an eminent urologist that 
she had cancer of the bladder which would require rescc- 
tion. I found a large papillary tumor, presumabl; 
relatively slight malignancy, to the left of the trigone. No 
induration was felt from vagina or rectum. Cystoscopi 
fulguration was given six times without benefit. A specimen 
submitted to Dr. James Ewing was reported carcinoma 
Dr. Barringer then put a silver capsule containing 200 
millicuries of radium emanation into the bladder for 7 
hours. The bladder irritability that followed this lasted for 
3 months, and even after 6 months a radium ulcer was 
seen in the bladder. But after a year cystoscopy showed no 
tumor. The bladder remained clean until January, 1 
The radium treatment was then repeated and again she 
had several months of bladder irritation and in the summer 
of 1919 I destroyed a papillary tumor of the bladder vault 
by cystoscopic fulguration. Annual cystoscopies 
1921 showed no return of tumor. Patient was last seen in 
January 1932, 89 years old, perfectly well, 13 years aiter 
the last treatment. 


The low malignancy of this tumor is illustrated 
by the absence of metastases during 5 year: 0! 
treatment. 

In my second case, a patient with a mure 
malignant growth, operation was done in 1021. 
The history of this case follows. 


*The cases mentioned in this report will be made the subject o! 
detailed report. 





KEYES: 


\Lrs. W., operated upon 3 years after the beginning of 
symptoms on March 7, 1921, at the age of 70 years. 
tumor was described by the physician who referred 
as follows: ‘There is a large growth on the left lateral 
| which shows two or three bleeding points, and a large 
. of ulcerated surface which is covered with a shaggy 
r of fibrinous exudate. This tumor is hard and nodular 
involves left ureter. It is undoubtedly malignant and 
jlutely inoperable with any hope of future comfort to 

patient.” At operation I found a tumor “‘covering the left 

‘le of the trigone and adjoining base, about 4 by 2 centi- 
rs in size and raised about 5 millimeters.”’ Glass tubes 
idium emanation amounting to 633 millicurie hours 

were implanted and two capsules of silver screened emana- 
tion left in the bladder, the radiation from which was 
estimated at 490 additional millicurie hours. No attention 
was paid to a small secondary papillary tumor in the 
urethra. A small specimen was taken and found to be car- 
cinoma, many years later graded as II. Postoperative 
radium irritation lasted about 3 weeks and it was 8 weeks 
before the suprapubic wound was healed. Cystoscopy at 
various periods up to 3 years after operation showed no 
return of the tumor. When last heard from in 1931, at the 
age of 82 years, 10 years after operation, patient was quite 
senile but had normal bladder function and no recurrence. 
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Since 1925, with the exception of an occasional 
resection, my bladder cancers have been treated 
by implantation of so called seeds of gold or 
platinum varying from 1 to 2.5 millicuries of 
radium emanation. In my records previous to 5 
years ago I find 69 cases of bladder cancers 
proved microscopically. Forty-seven were treated 
by radium emanation implantation and 17 (36 
per cent) of these have survived 5 to 10 years 
(alive and well excepting one who died following 
a negative exploration of his abdomen by another 
surgeon). The remaining 22, treated by other 
presumably curative—procedures show a Io per 
cent 5 year survival. 

SUMMARY 

The cases cited illustrate the fact that cancer in 
this generation, like tuberculosis in the preceding 
one, is becoming each year more and more a 
curable disease. 








MALIGNANCY OF 
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CEREBRAL TUMORS 


WINCHELL Mck. CRAIG, M.D., F.A.C.S., RocHESTER, MINNESOTA 


Section on Neurologic Surgery, The Mayo Clinic 


/TXUMORS of the central nervous system have 

| been diagnosed more accurately and treated 

more effectively as the result of the method- 

ical pathological analysis instigated by a small 

group of investigators, who realized the necessity 

of classifying these tumors with regard to their 
relative malignancy. 

This more careful analysis has amplified our 
knowledge of all tumors of the central nervous 
system, and particularly of tumors of the brain. 
These tumors produce definite symptoms which, 
however, may also be caused by other intracranial 
lesions, such as aneurisms, abscesses, subdural 
hematomata, traumatic cysts and inflammatory 
conditions such as arachnoiditis, involving either 
the cisterna cerebello-medullaris, the optic chiasm, 
or the cerebral hemispheres. 

The entire group of brain tumors consists of 
pituitary adenomata, meningeal fibroblastomata, 
acoustic neuromata, congenital tumors such as 
craniopharyngeal pouch, cysts and dermoids, met- 
astatic tumors, granulomatous tumors of syph- 
ilitic or tuberculous origin, angioblastic tumors, 
and gliomata. 

The gliomata arise from the substance of the 
brain; they comprise only 40 per cent of all intra- 
cranial tumors and were formerly considered in- 
curable. 

Within the last decade, these tumors have been 
analyzed pathologically and clinically by Bailey 
and Cushing, Penfield, Globus and Strauss, 
Roussy, Greenfield, Kernohan, and others, and 
due to their efforts, definite order has emerged 
from the chaotic condition which previously ex- 
isted. Tumors of the glioma group are no longer 
considered as having all the same degree of malig- 
nancy or as giving all the same prognosis, and 
this of course influences the surgical attitude. 
The tumor can be classified at the time of oper- 
ation, and if its removal is feasible, the operation 
can be planned in one or more stages, as indicated 
by the condition of the patient. 

All tumors, regardless of their cellular nature, 
vary in malignant potentialities, and we are all 
familiar with the grading from 1 to 4 of malignant 
tumors which is based on cellular differentiation, 
and which proves of great assistance in deciding 
on a surgical program, as well as indicating the 
probable postoperative longevity. 

Brain tumors of the glioma group are malig- 


nant in that they invade the surrounding stri 
tures and tend to recur, but do not metastasi.e 
to other parts of the body. They have been ai 
lyzed clinically and pathologically, in a manner 
similar to cancer elsewhere in the body. Ho 
ever, instead of attempting to grade their resp: 
tive malignancy, based on the amount of cellu 
differentiation, they have been classified and t 
ulated according to the predominating cellu 
structure. The cells arising from the primit 
medullary epithelium take on the characteristics 
of different types of cells, as development p 
gresses toward adult and mature glial structu: 
These transitional cells have been designaic 
spongioblasts, medulloblasts, astroblasts, and «s 
trocytes. Tumors composed predominatingly oi 
these cellular structures have been classified as 
spongioblastomata, medulloblastomata, astro- 
blastomata, and astrocytomata. Other ceils 
which may produce tumors are the oligoden«ro- 
cytes and the ependymal cells. 

Consequently, the nomenclature of gliomuta 
thus evolved consists of such descriptive terms as 
spongioblastoma multiforme and polar spongio- 
blastoma, medulloblastoma, ependymoma, ani so 
forth. For the purpose of convenience, I am using 
only 7 of these divisions to illustrate the relative 
malignancy of these tumors and the distinct c\in- 
ical and surgical advantage of their classification. 
These groups are being constantly changed, new 
names being added, and old names discarde:, as 
analysis of the gliomatous tumors becomes ivre 
nearly universal and better understood. 

The tumors which could be pathologically «!as- 
sified under spongioblastoma multiforme, mc:ul- 
loblastoma, astrocytoma, oligodendroglioma, as- 
troblastoma, polar spongioblastoma, and cjen- 
dymoma form the basis of this report, although 
there are other, smaller groups into which som ol 
the gliomata can be divided. 

Of these, the spongioblastoma multiforme «nd 
the medulloblastoma rank as the most malig ant 
and would compare favorably with a carcinoma 
graded 4 elsewhere in the body. The average per- 
iods of survival of patients who have these tu:iors 
has been given as 12 and 17 months, respecti\ ly, 
making the possibility of a 5 year cure very re- 
mote. Fortunately, these two groups com))'!s 
only 41 per cent of the total group of glion::'a. 
There is a distinct difference between these 0 
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oups and the remaining divisions, because in total removal followed by radiotherapy, and sub- 
| of the five,remaining groups, it has been pos- total removal followed in 2 or more years by total 
le to trace 5 year cures. The astroblastoma, the removal at secondary operation. Five year cures 
endymoma, and the polar spongioblastoma can _ resulted in the group composed of polar spongio- 
grouped together with regard to their malig- blastomata following total removal of the tumor 
nt potentialities, and would correspond to tu- at the primary operation, total removal by means 
irs elsewhere in the body of malignancy, graded of three operative procedures at intervals of 2 
Che astroblastomas represent 2 per cent of the years, subtotal removal followed by roentgen 
mata; the polar spongioblastomata, 7 percent; treatment, and removal of mural nodules in cystic 
| the ependymomata, 4 per cent, which gives a tumors. Five year cures resulted in the group 
al of 11 per cent for this intermediate group. composed of ependymomata following total re- 
e average period of survival of patients who moval at the primary operation or in multiple 
h.ve such tumors is 28, 32, and 46 months, stages, as well as subtotal removal with subse- 
respectively. quent treatment by radium. Five year cures re- 
The last combination of these pathological sulted in the group composed of oligodendroglio- 
groups comprise the oligodendrogliomata and the mata following total removal at the primary oper- 
astrocytomata, the cellular structure of which in- ation, and subtotal removal in two or three 
dicates malignancy of low grade; they would cor- operations separated by intervals of from 1 to 3 
respond in malignancy to carcinoma graded 1 years, and 1 patient was well for 5 years following 
elsewhere in the body. The astrocytomata com- decompression and one treatment with radium. 
prise 27 per cent of the gliomata, and the oligo- Five year cures resulted in the group composed 
dendrogliomata 18 per cent, in all 45 per cent; of astrocytomata, from total removal at the pri- 
this is a greater proportion than that of tumors mary operation, from total removal following 
corresponding to grade 4. The average period of _ three operations, and from subtotal removal fol- 
survival of patients who have astrocytoma has lowed by treatment by means of roentgen rays 
been given as 66 months and of those who have and radium. 
oligodendroglioma as 76 months. A review of the 5 year cures emphasizes the 
Thus, it is apparent that investigation has com- fact that more careful pathological analysis has 
pletely changed the clinical and surgical attitudes been invaluable in classifying the tumors of the 
toward intracranial gliomata, inasmuch as they — glioma group with regard to their operability and 
have been found to comprise only 40 per cent of _ response to irradiation. In dealing with the most 
intracranial neoplasms, and of this 40 per cent, malignant group, comprising the types known as 
less than half fall into a group analagous to car- spongioblastoma multiforme and medulloblas- 
cinoma graded 4 elsewhere in the body. About toma, treatment can be only palliative, even when 
half the gliomata can be compared to tumors of apparent total removal is followed by radio- 
malignancy graded 1 elsewhere in the body, and _ therapy. 
about 11 per cent can be compared with tumors Tumors of the remaining groups, which are less 
graded 2. malignant, have responded to one or more surgical 
Operability and prognosis concerning gliomata procedures and irradiation, with resulting 5 year 
depend not only on their cellular characteristics, cures. It is rather difficult to estimate the value 
but also on their situation within the brain, on of treatment by radium and roentgen rays in 
the invasion of surrounding tissue, and on the treatment of these tumors at the present time, 
permanent injury which has resulted from pres- because in most of the cases in which 5 year cures 
sure. In view of these facts, I have taken for occurred, radiotherapy was given at some time 
analysis concerning 5 year cures only those pa- during the period of treatment. Repeated oper- 
tients who have remained relieved of symptoms ations on the less malignant types of glioma have 
over this period, and who have been able to return _ been followed by 5 year cures so consistently that 
to work without any apparent aberration of it has become the treatment of choice, depending 
function. of course on the condition of the patient and the 
Five year cures followed total removal of tu- amount of permanent injury which has been 
mors in all groups except those composed of produced. 
spongioblastomata and medulloblastomata. In It is apparent, therefore, that gliomata com- 
these two groups, relief was only palliative and prise only 40 per cent of intracranial tumors, 
temporary. Five year cures resulted in the group and are not all hopelessly malignant. It is true 
composed of astroblastomata, following total re- that the more malignant tumors can be treated 
moval of tumors at the primary operation, sub- only palliatively, by operation and irradiation, 
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but the classification and analysis of this group of 
tumors have emphasized the fact that some of the 
more benign types respond to treatment so suc- 
cessfully that complete relief of symptoms fol- 


lows one or more operations, and tumors of | ie 
entire group are not only receiving more effi: 1- 
cious treatment as time goes on but more | 
manent cures are being realized. 


LARYNGEAL CANCL 2 


STATISTICAL REPORT ON FIivE YEAK U2ES 


FIELDING O. LEWIS, M.D., F.A.C.S., PHILADELPHIA, PENNSYLVANIA 


ARYNGEAL cancer may be intrinsic or ex- 

ww trinsic. The surgical treatment (laryngo- 
fissure) in early intrinsic cancer of the 

larynx yields a more striking and lasting result 
than can be claimed in any other internal region 
of the body; the lymphatic arrangement is to a 
marked degree confined; metastasis is, therefore, 
late. About 80 per cent cures is the reported re- 
sults of experienced operators. 

I have performed the operation of laryngofis- 
sure on ro patients, with the following results: 

The first patient, who died of recurrence, should 
have had a total laryngectomy. Four are free 
from any evidence of recurrence after more than 
5 years: 1, 11 years 8 months; 1, 9 years 4 months; 
I, 5 years 7 months; 1, 5 years and 2 months. The 
remaining 5 cases have not quite reached the 5 
year period since operation, but are still free from 
recurrence. 

Our records show that in the group of advanced 





Fig. 1. Fig. 2. 


Fig. 1. Early epithelioma of the right vocal cord. Note 
the infiltrating type of lesion with inflammation of the cord. 
In this type of case 8o per cent of cures may be expected by 
laryngofissure. 

Fig. 2. Advanced bilateral intrinsic cancer of the larynx. 
In this type of case, total laryngectomy offers a large per- 





intrinsic cancer in which total laryngectomy as 
performed, there are 83 cases; 52, or about 6; er 
cent, are living and remain free from the disc. -c. 
Of the 52 living cases, 32 have passed the 5 \ ir 
cure period, the longest period being 11 \. «rs 
since the operation. 

In extrinsic cancer of the larynx with var. ng 
degrees of cervical lymphatic metastasis, ex‘: n- 
sion to the tongue, pyriform sinuses and cesoj :'\a- 
gus, which only a few years ago were consid red 
hopeless, are now promised a brighter future. |n 
this group, we have operated upon 75 patie: ts: 
16, or slightly over 21 per cent, are living and «n- 
joying life free from the disease beyond the 5 \ var 
period—the oldest in point of operation, being 12 
years. 

One patient with squamous cell carcinom: of 
the epiglottis is living and well after 7% yours 
following a subhyoid pharyngotomy. In all c.:ses 
the diagnosis was confirmed by biopsy. 





centage of cures provided there is not a marked gla Jar 
metastasis. 

Fig. 3. Extrinsic cancer of the larynx. Total la: « 
tomy with dissection of the cervical glands, plus irra: n 
have given most encouraging results in treating t! pe 
of laryngeal cancer. 
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x, 4. Extrinsic carcinoma of the 
jx nx. Laryngectomy and excision of 
i! upper portion of the cesophagus, 
\. ember, 1921. Patient still living with 
vidence of recurrence. 

5. Advanced intrinsic carcinoma 
0 larynx. Total laryngectomy Feb- 
rue! \', 1922. Patient aged 34 years. No 
eV nee of recurrence to date. 








lig. 6. Advanced intrinsic carcinoma of the larynx. Fig. 7. Physician, aged 76 years. Advanced intrinsic 
lotal laryngectomy, July, 1925. Still free from recurrence. carcinoma of the larynx. Total laryngectomy February, 
Has a splendid buccal voice. At right, photograph of larynx —_1926. Still free from recurrence. Continues in the practice 


removed from patient. 





of medicine. At right, photograph of larynx removed. 
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MALIGNANT TUMORS OF THE EYE 


JONAS S. FRIEDENWALD, M.D., F.A.C.S., BALTIMORE, MARYLAND 


From the Wilmer Ophthalmological Institute of the Johns Hopkins University and Hospital 


NY ALIGNANT tumors of the eye form a very 

small fraction of the clinical material of a 
practising ophthalmologist. While we 
have all seen cases of successful extirpation of 
malignant tumors of various types in this domain, 
the statistics of the surgical results obtained by 
any single operator or institution would be most 
inadequate for the purposes of this symposium. 
In answering your chairman’s request, therefore, 
I appealed to Major P. E. McNabb, the curator 
of the Army Medical Museum for data available 
in the Division of Ophthalmic Pathology which is 
conducted under his direction, and under the 
joint auspices of the three national associations of 
ophthalmologists. I am deeply indebted to Ma- 
jor McNabb for the data which are presented in 
tabular form below (Table I). 

In reviewing these figures certain facts of inter- 
est may be mentioned. The high percentage of 
cures among cases of carcinoma of the lids and 
conjunctiva is not surprising. The majority of 
these belong to the group of basal cell carcino- 
ma of low malignancy but of great local destruc- 
tive power. Occurring in or near the eye, they 
usually come to operation at an early stage. 

More significant are the 50 per cent cures found 
among the retinoblastomata. It is to be noted 
that, in this group, there was recovery in all those 
cases in which the eye was removed before extra- 
bulbar extension had taken place. It is in relation 
to this group of cases that an improved awareness 
of the benefits of surgical treatment and of early 
diagnosis could be most useful. 

Perhaps the most surprising aspect of these 
figures is to be found in relation to the malignant 


4 


melanomata, tumors generally regarded as 
most malignant of all malignant growths. E\ 


more significant is the fact that of the 18 of th: 


cases in which enucleation was performed bei 
extrabulbar extension had occurred 11, or 61 

cent, survived for 5 years or more. Here again 
have evidence of the importance of early d 
nosis and treatment. Not all these can be coun 
as permanent cures, for it is well known that 

development of metastatic growths, 5, 10, « 
20 years, after the removal of the primary gro 
may occur in these cases. Perhaps it may be 
inappropriate to ask the distinguished grou; 
surgeons here assembled what they consider : 
be the possible factors which hold the metast 

growths in abeyance during these long period 

what may be the factors which release t 

growth again in malignant development. Ii 
knew the answers to these questions, we migh 

a great deal nearer to the control of this ter: 
disease. 


TABLE I 
| | 
| | Dead | } 
| Number| from | Dead | neat 
Number} with | metas-| from eas 
Tumor of | local | tasis | causes | ee 
cases | recur-| or | un- | other 
| rences | other | known | “@US€S 
| tumors | 
Carcinoma of lids 
and conjunctiva | 5 op ie | I 
Per cent | 4 0 ° 20 
| 
aah | | ae as 
Retinoblastoma | 14 | 4 ¢ I | =) 
Per cent | 28 i ti we ys 
| | 
Malignant  mela-| | | } 
noma ae. I m- 2 & tt 
Per cent | | 3 | 36 5 | 18 
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OF CANCER ABOUT THE 


MOUTH 


V. P. BLAIR, M.D., F.A.C.S., St. Louis, Missourr 


From the Department of Surgery, Washington University School of Medicine 


\ responding to the request for a summary of 
| ur 5 year “cures” of true carcinoma of the 

mouth and contiguous tissues, we have tabu- 
la all traced cases of true cancer (basal cell ex- 
cli led) treated by us between 1915 and 1928, 
which are known to have been alive and appar- 
en! vy free of recurrence more than 4% years after 
treatment of the primary growth. We have also 
attempted to convey some idea of the extent of 
the growths and, with some hesitancy, our inter- 
pretation of the cell differentiation. 

Fifty-five of the patients are from a series of 
cases reported previously and represent about 25 
per cent of the total. In this series early growths 
were but 4.7 per cent, medium, 16.6 per cent, ad- 
vanced, 55.5 per cent; 23.2 per cent were inoper- 
able so that this 55 might be considered as 33.3 
per cent of those originally presenting any possi- 
ble chance of cure. 

The relative discrepancy between the stage of 
advancement and the number of “cures” as 
shown in Column A of Table I is explained by the 
predominance of advanced cases in the series. 


TABLE I 


A. Stage of primary B. Microscopic C. Glands 


| 
growth grading | Microscopic grading 
Early) Me- Ad- | ; 21 3 1 | ° I | 
“| dium | vanced | ee | | < : 
26 34 «| 16 | 20] 11 | 9 TE | I 1 7 1 


Over 65 per cent were classified as advanced or 
inoperable. 

Column B, Table I shows a more definite pro- 
portion between cell differentiation and ‘“ cures,” 
and Column C shows a striking relation between 
“cures” and lack of demonstrable gland involve- 
ment. However, there are enough cases with un- 
differentiated gland metastases that have gone 5 
years without recurrence to show that even this 
extent of growth may not be a hopeless condition. 

Table II indicates the type of treatment, which, 
by preference, was gross destruction of the pri- 
mary area, followed by radical neck dissection in 
every case in which that was practicable. 

Since 1928 our proportion of supposed ‘* cures” 
from radiation has very definitely increased. 


TABLE II.—TREATMENT 


Treatment Cases 


Radical operation primary growth 14 
Radical operation primary growth and neck dissec 

tion  eGeaien Rete at : 39 
Radical operation primary growth and radiation. 9 
Radiation primary growth and neck dissection 3 


TABLE III.——-NUMBER OF YEARS WELL 


\live and well, years Cases Alive and well, years Cases 
4% 4 10 2 
5 10 12 5 
18) 2 13 3 
7 9 Is 4 
s 6 16 2 


oO I5 17 3 
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FIVE YEAR CURES IN CANCER OF THE MOUTH, LIP, NOSE, ET( 


FERRIS SMITH, M.D., F.A.C.S., GRAND Rapips, MICHIGAN 


/ THE cases presented represent well developed 4. Our experience leads us to believe that 1 
or extensive lesions in most instances previ- dium has only occasional value in squamous ¢ 
ously treated with escharotics or radiation. lesions and that coagulation in association wi. 

2. The early, superficial basal cell lesions mass removal of the involved area, produces t 
treated with radium are omitted. best result. 

3. Seven cases, not included in this report, with 5. The prime purpose of management is elin 
squamous cell lesions, lived beyond 5 years but nation of the lesion. Restoration of function a: } 
died later of secondary lesions. appearance demand proper consideration. 


TABLE IL--SUMMARY OF RESULTS 





Local 
Name Sex Age Location Type Glands (2°22: Operation Method 
metas 
tases 
rp M 18 Lip, lower Squamous 5-12-27 Excision. Block dissec 
Broder No. II 5-20-27 X-ray 
No. 27500 
CM M 30 Lip, half upper Squamous : II- 4-26 Excision. Radiation 
Broder No. I 
No. 26933 
A M 58 Lip, half upper Squamous ° } 9-28-19 Excision. Radiation 
Broder No. II | 
|.H M ss Cheek Squamous ° 8— 4-26 Excision. Radiation 
. Broder No. I 
No. 26635 
N.M F 65 Antrum, alveolus, Squamous ° Q- 16-25 Coagulation. Excision 
cheek Broder No. I\ diation 
No. 25888 
Wis M 68 Velum, cheek Squamous 11~ 8-26 Radium. Coagulation 
Broder No. III dissection neck 
No. 20949 
H.W. M 50 Tonsil, tongue Squamous 2-26-23 Radium. — Excision 
Broder No. I dissection 
No. 310011 
S.B i 50 Cheek, palate, velum Squamous J-1 3-27 Block dissection Diat 
Broder No. I j-25-27 Coagulation of lesior 
No. 27376 | 
RI M 57 Mandible, cheek Squamous 10-16-20 Excision. Radiation 
Broder No. I I— 4-27 
No. 26707 
H.B M 53 Inner canthus, nose Basal cell ° t- 9-20 Radium. Excision C 
= . on 18) 
E.E M 31 Nasal ala Basal cell ° ° II- 5-25 Excision 
K.P M 50 Nasal ala Squamous ° 8-15-19 Excision. Cautery x 
Broder No. LI | tl 
i of M ( Eyelid, lower Basal cell ° 1-11-27 Excision. Graft 
H.G M 18 Face Squamous 2- 9-27 Coagulation. Excisior 
Broder No. III 2-23-27 dissection 
No. 27420 
N.B M 50 Larynx, cord Squamous fe Orig. Oct. ’14. Excision. Radium 
Broder No. I Secondary Apr. ’23 


No. 1665 
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Fig. 4. Fig. 5. 
ig. 1. Squamous cell carcinoma of the upper lip. Ex- Fig. 3. Squamous cell carcinoma of the nose. Excision 
cision of two-thirds of the upper lip. At right, appearance with cautery. Result after reconstruction. 
6 years later. Fig. 4. Squamous cell carcinoma. Coagulation. Ex 
Fig. 2. Squamous cell carcinoma of the lower lip. Dis- cision. Block dissection of the neck. Skin graft repair. 
section of digastric and submental triangles. Excision of Fig. 5. Squamous cell carcinoma of mandible and cheek. 


the entire lower lip. Result after reconstruction of the lip. Excision of the jaw. Block dissection. Radiation. 
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THE SKIN 


ERWIN P. ZEISLER, M.D., Cutcaco 


PRECANCEROUS LESIONS 
N this report an attempt will be made to pre- 
sent a statistical study of 500 unselected 
malignant new-growths of the skin that were 
treated in private practice in the years 1914 to 
1930, inclusive. Personal observation and a re- 
view of the literature lends support to the belief 
that cancer of the skin is not on the increase, that 
patients have become educated to apply for 
treatment earlier in the course of the disease and 
that more effective methods of prophylaxis and 
treatment are available. As long as the cause of 
cancer of the skin is not known, outside of the rdle 
of heredity and the congenital inherent tendency 
observed in that rare condition known as xero- 
derma pigmentosum, it is important to recognize 
such factors as may produce long continued 
irritation as exciting causes. Among these are 
mechanical, chemical, and actinic stimuli, espe- 
cially overexposure to wind and sunlight, occu- 
pational hazards in which arsenic, tar, pitch, 
paraffin, and radio-active substances act as 
carcinogenic factors, and finally the changes in 
the senile skin that predispose to malignancy. It 
is well known that an epithelioma seldom develops 
from a normal skin. The only effective preventive 
that we possess is a careful clinical, histological, 
and morphological study of the so called “ pre- 
cancerous” dermatoses and their eradication. 
The more important precancerous lesions that 
demand attention are; (1) the senile keratoses 
which occur so frequently in elderly people on the 
exposed surfaces and which are known to develop 
into either basal or squamous types of epithelioma 
seborrhoeic keratoses much less frequently un- 
dergo malignant degeneration; (2) leucoplakia 
with its associated etiological factors, tobacco and 
syphilis; (3) roentgen and radium keratoses and 
chronic radiodermatitis; (4) the scars of lupus 
vulgaris; and (5) certain nevi especially the black 
or blue-black pigmented moles and the hyper- 
pigmented lentigines of the aged from which may 
develop the most malignant type of cutaneous 
neoplasm, the melanocarcinoma. Paget’s disease 
and Bowen’s disease were formerly considered to 
be precancerous but are now known to be can- 
cerous at their onset. 


CLASSIFICATION OF EPITHELIOMATA 


Prompt recognition of early lesions is as impor- 
tant in cancer of the skin as it is in cancer else- 





where. A biopsy should be done if possible in - |! 
cases to determine the degree of malignancy a d 
the probable radiosensitivity. The dangers o! a 
biopsy have been overemphasized. By far 1 e 
largest number of skin cancers about the face \: || 
be found to be of the basal cell type, also cla: i- 
fied as non-epidermoid or rodent ulcers. 11 
slow growth, low degree of malignancy, abse: ‘e 
of metastases, and relative radiosensitivity gi +s 
a favorable prognosis in at least go to 95 per ¢: it 
of these cases. Failures in our experience h: ¢ 
occurred in less than 5 per cent and can be att: - 
uted to invasion of the deeper tissues such 1s 
periosteum, cartilage and bone, to inadequ te 
treatment or negligence on the part of the pati: \t. 
Squamous cell, prickle cell, or epidermoid can: rs 
of the skin are much more dangerous, are cha: ic- 
terized by rapid growth, early invasion of he 
deeper tissues, a tendency to early metastases | nd 
are more difficult to cure, although Regaud ias 
shown that the radiosensitivity is the same (or 
both forms of skin cancer. Practically all can: ers 
of the lip, buccal mucosa, floor of the moi th, 
tongue, and penis are of this type. In addition 
the carcinomata that develop on the site «/ a 
preceding radiodermatitis, in the scars of lupus 
vulgaris, and most of those of the extremities, 
belong in this group. An experienced derma iol- 
ogist will, as a rule, have no difficulty in <is- 
tinguishing a basal from a squamous lesion c!ini- 
cally but surprising variations in_histoloyical 
structure are often encountered when a biop-y is 
done. Another intermediate group, the bisal- 
squamous type, has recently received caicful 
study, and it has been shown that lesions ay )ar- 
ently of the basal type that metastasize belo) g in 
this group. Finally, there are a group of rare 
cases of multiple benign superficial epithelior ata, 
either basocellular or prickle cell, or mixed, \. 1ich 
can be differentiated histologically and clin’ ally 
from Bowen’s intra-epidermic carcinoma an. the 
so called extramammary Paget’s disease. 


METHODS OF TREATMENT 


Cancer of the skin, on account of its ac °ssi- 
bility and the readiness with which it c: . be 
recognized, lends itself peculiarly to succ =sful 
treatment by surgery, chemical and elec ‘ical 
cauterization, and roentgen and radium th: py. 
In deciding on the best procedure to en oy, 
it is essential to consider the type of lesic , es 
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ZEISLER: 


fABLE I.—-CLASSIFICATION OF 500 MALIG- 
NANT NEW-GROWTHS OF THE SKIN 


Hasal cell epitheliomata 


‘sarly superficial nodular or ulcerative 320 
\dvanced infiltrating deep seated types. . 36 
Total basal cell epitheliomata. . . . 356 
Squamous cell epitheliomata 
arly superficial ee 74 
infiltrating deep seated........ re 28 
otal squamous cell epitheliomata. . . 102 


\dvanced epitheliomata, not treated or receiving 
palliative treatment... Pe ey ee Nas I 
Basal-squamous cell epitheliomata 


w 


3 

Malignant melanoma 7 
ARM RIIED GU sia ties atta ee 5 
Bowen's disease (intra epidermal epithelioma) 2 
Sarcoma, SATCOMALOSIS.. onc css cucu csews- 12 
MOU ata ons iohn eat naan sh aeee 500 


pecialiy its depth, extent, mobility and the ana- 
tomical location. The duration, the histology, 
probable radiosensitivity, and the effect of pre- 
vious treatment are also of importance. The 
underlying principle of all forms of treatment is 
the destruction or radical removal of the cancer 
cell. Surgical excision will cure permanently 
many selected cases of epithelioma but in certain 
locations such as the nose or eyelids may be 
impractical. Equally favorable statistics can be 
presented by the advocates of modern roentgen 
and radium therapy. In our own practice we have 
employed at various times all the recognized 
methods of treatment and have not relied on any 
one single procedure. It is only natural that in a 
20 year period considerable variation in prevailing 
modes of treatment should have occurred. In 
basal cell lesions we prefer to do, whenever pos- 
sible, a preliminary thorough curettage under 
local anesthesia followed by cauterization of the 
base with acid nitrate of mercury (liquor hydrar- 
gyri nitratis) after the well known method of 
Sherwell. This is invariably supplemented by 
intensive roentgen or radium therapy, although 
in recent years we have relied mainly on the latter. 
The cosmetic results are excellent and we have 
encountered no complications even in deep seated 
lesions about the eyes or ears. When cartilage or 
bone is involved either surgery, cautery removal 
or electrocoagulation is advised rather than radio- 
therapy. In squamous cell epitheliomata, par- 
ticularly early lesions of the lips, face, or extremi- 
lies, our preference has been for a preliminary 
destruction with the electrocautery followed by 
radium therapy. Patients in whom the glands 


Were involved at the time of examination were not 
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TABLE II.—-CLASSIFICATION OF FOUR HUNDRED 
AND SIXTY-ONE EPITHELIOMATA, ALL TYPES, 
ACCORDING TO LOCATION 


Location Cases 
Nose 117 
Cheek 100 
Canthi and lids 65 
Forehead } 54 
Lips 34 
Tongue and mouth 21 
Extremities 18 
Ear 17 
Neck. 11 
Trunk 9 
Scalp 5 
Chin 4 

Total 401 

TABLE ILI1.— CLASSIFICATION OF 
EPITHELIOMATA ACCORDING TO AGE 

Age in years Cases 
16 to 20... fe) 
21 to 30 Il 
31 to 40 34 
41 to 50 110 
51 to 60 123 
O61 to 70 115 
71 to 80 56 
81 to go 12 

Total 401 


treated and are not included in our series as it has 
been our principle to refer these patients for 
surgical treatment. 

Whether prophylactic radiation or a surgical 
dissection of uninvolved glands is advisable as a 
preventive measure is a debatable question. It 
has also been our experience that all roentgen 
and lupus carcinomata should be treated surgi- 
cally, or with the high frequency knife with sub- 
sequent plastic repair when necessary. Recurring 
cases of squamous carcinoma of the skin are 
treated with bipolar electrocoagulation or by 
interstitial platinum radium needles containing 1 
or 2 milligrams of radium element inserted for 24 
hours or longer. Suitable lesions of the tongue 
and buccal mucosa were formerly treated with 
gold radon seeds, although we have records of 
several cases of cure with surgical diathermy 
without radium. At the present time we prefer 
the method of radium puncture used at the Curie 
institute, enough 1 and 2 milligram needles being 
sutured in the tongue to give the necessary radia- 
tion dose in 7 days, with due regard for the com- 
plications that may arise in the course of the 
treatment. 

Radium therapy. The technique of radium 
therapy in skin epitheliomata will naturally vary 










TABLE IV.—CLASSIFICATION OF 
EPITHELIOMATA ACCORDING TO SEX 
Cases Per cent 
Males 253 55 
Females 208 45 
TABLE V.—CLASSIFICATION OF EPITHELIOMATA 
ACCORDING TO NUMBER OF LESIONS 
Single ; ca. OI 
Multiple . 48 
Total : 461 
TABLE VI.—METHODS OF TREATMENT EM- 


PLOYED IN FOUR HUNDRED AND SIXTY-ONE 
EPITHELIOMATA, ALL TYPES 
Methods of treatment Cases Failures 
Curettage with cauterization and fractional 


doses of X-ray........... pats wai 85 II 

(Old technique prior to 1920. ) 
Curettage with cauterization and massive 

doses of X-ray 65 3 
Curettage with cauterization and radium. 138 2 
Electrocautery with radium 84 ° 
Bipolar electrocoagulation (Surgical dia 

thermy) :; ; 8 3 
Surgery (Alone or with irradiation)... 10 4 
Radium alone... . . ge I 
Radium interstitial . -<s 9 
X-ray alone 26 3 

eee . 461 36 


with the amount of radium at the disposal of the 
operator. For the majority of superficial lesions 
following curetting and cauterization, we have 
found that surface contact applications with 
lightly screened, full strength, flat glazed appli- 
cators to be sufficiently accurate and effective. 
For more deep seated and extensive cases, radia- 
tion is used at a distance of 1 centimeter with 
molds or blocks of tubes screened with 0.5 milli- 
meter gold and 1.0 millimeter rubber, the dose 
being 50 to 60 millicurie hours per tube figured 
on the basis of approximately 1 tube for each 
square centimeter. The entire dose may be 
given in a single treatment or over a period of 
four successive days after Regaud’s method. In 
the tumor clinic of the Michael Reese hospital at 
the present time the Curie technique is being 
carried out with excellent results. Individual 
molds of Columbia paste are prepared for each 
patient and 5 or 10 milligram tubes are attached 
on the outer surface of the mold permitting uni- 
form and accurate radiation. This technique is 
especially suitable for lesions around the eyes and 
for lip cases. 
Roentgen therapy. The technique of roentgen 
Up to 


therapy in our hands has also changed. 
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TABLE VII.—CAUSES OF FAILURES IN 36 CASES 
TERMINATING FATALLY 


Too advanced me 
Cartilage and bone involvement...............0+. 
PORTED ADPIREIOBRS oe eee sissies odes 

Late recurrence (neglected to return for ee 

Previous surgery and radiation (radio-resistant) . 

Insufficient treatment. . : 

Annarently favorable cases... .. 0.05.2 .. cess caess 


1920 we used the old method of fractional irradi: 
tion of Schiff and Freund, coils and gas tubes 
being used. Whereas this method was apparent}, 
fractional the actual result was to give an er 
thema dose within a short period, and therefore 
it was in effect an intensive treatment. Sil 
1920 we have used the standardized Mackce 
method of hyperintensive or massive dose radia- 
tion, 2 or 3 times the erythema dose being given in 
a single treatment or the dose being divided over 
several applications with a potential of 100,000 
volts and no filter. The percentage of primary 
cures has not been markedly increased but there 
have been fewer recurrences and a decided saving 
of time. Roentgen therapy is of course also 
great value as a postoperative treatment. 


ANALYSIS OF CASES 


Among the 500 malignant new-growths of th 
skin, 356 were classified as basal cell epithelio: 
ta, of which 320 were early superficial nodula: 
nodulo-ulcerative types and 36 were deep seated 
and infiltrating. Six cases were so far advanced 
when first seen that they were considered hopelcs 
and were not treated or received only palliatiy 
treatment. Eight cases were classified as failure 
and eventually died of the disease and 30 recur- 
rences were observed mostly during the first yea 
all except 2 of which yielded to further treatmen 
by cautery, radiation, or surgery. Three cises 
are known to have succumbed to late recurrences 
at an advanced age. Therefore, there were in 
these 356 cases, 310 primary clinical cures (87 per 
cent) and 19 failures (6 per cent). If we inciude 
the recurring cases cured by further treatment 
the percentage of cures would be close to 94. 
However, 58 cases did not remain under observa- 
tion longer than 3 to 6 months and the percen!age 


ae vi 


J 


of 1 to 5 year cures therefore cannot be estimated 
as higher than 70 per cent. Many patients treated 
I5 or 20 years ago are known to have dic ol 


other causes and an attempt to follow up cises 
not heard from for years has been found ‘0 be 
unproductive of results. We have had great 
difficulty in having patients come in for obscrva- 
tion at regular intervals for a 5 year period aiter 
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TABLE VIII.—SARCOMATA AND MELANOMATA 
Clinical cures 
Cases (1 to 5 years) Failures 
Melanocarcinoma.... eee 7 ° 7 
Localized sarcomata.... ey 6 5 I 
Sarcoma generalized metastatic. 5 fe) 5 
Kaposi’s sarcoma...... I ° I 


they have been clinically cured. Another im- 
portant point to remember is the tendency in 
elderly patients to develop multiple successive 
epitheliomata in different locations. We have 
several patients followed for 5 to 20 years who 
belong in this group. For example an elderly 
woman of 61 was treated in 1913 for an extensive 
rodent ulcer of the temple which was cured and 
remained permanently well. During the next 20 
years she was cured of at least a dozen basal 
lesions but eventually died at the age of 81 of a 
basal-squamous carcinoma of the cheek which 
recurred after treatment by surgical diathermy 
and radium and metastasized to the cervical 
glands. From the standpoint of a 5 year cure, 
the lesion on the temple might have been con- 
sidered a success but we have included these 
cases among the failures. Another woman of 77 
was cured in 1914 of a large, flat rodent ulcer of 
the forehead and a basal lesion of the inner 
canthus. Numerous epitheliomata were success- 
fully treated in the next 14 years, but she finally 
died at the age of 91 with a resistant squamous 
lesion of the cheek. 

Of 102 squamous epitheliomata 74 were early 
superficial and 28 infiltrating and deep seated. 
Seven cases were so advanced that only palliative 
measures were advised. Twenty one involved the 
tongue and buccal mucosa with 14 failures. Of 
the remaining 81 cases including 34 lip cases, 
there were 12 failures including recurring cases, 
of which 9 were fatal. The percentage of clinical 
cures was therefore about 71, and if we deduct 20 
cases that were not followed the percentage of 
1 to § year cures drops to 51. If we were to 
omit the intra-oral cases which had a mortality 
of 66 per cent the percentage of cures would be 
much higher. In this series of cases were 6 
advanced cases of lupus carcinoma, 3 roentgen 


carcinomata, 3 carcinomata of the extremities 
that became metastatic, and other cases which 
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TABLE IX.—SUMMARY OF RESULTS OF TREAT- 





MENT IN FOUR HUNDRED AND SIXTY-ONE 
EPITHELIOMATA, ALL TYPES 
Cases Per cent 
Basal cell epitheliomata 350 
Clinical cures, 1 to 5 years 252 70 
Clinical cures not followed 58 16 
Recurring, cured by further treatment. 30 8 
Total clinical cures. . 340 94 
Hopeless cases (No treatment or pallia 
COR cy ois sri 6 
ee ; \ 6 
Failures (Late recurrences, fatal cases). 13f 
OMOEE : pcre Coes bans 359 
Squamous cell epitheliomata (including 
21 tongue and intra-oral cases and 
$4 MD CASES): « .8 < 5 e043 102 
Clinical cures, 1 to 5 years e- 49 48 
Clinical cures not followed. . ; 20 20 
Recurring, cured by further treatment. 3 3 
Total clinical cures 72 71 
Hopeless cases (no treatment or pallia 
tion) eis 7 
7 ¢ ° 7 20 
Failures (late recurrences, fatal cases). 23/ 
DOU oss anexes eae eer 102 


had been ineffectually treated by surgery, radia- 
tion, pastes, etc., and had become radioresistant. 

We have had no cures in 7 cases of melano- 
carcinoma and have seen only disastrous results 
from surgery. It is our impression that these 
patients will live longer if they are left alone. 
The treatment of localized sarcomata by com- 
bined surgery and irradiation was successful in 
5 cases. 

CONCLUSIONS 

In conclusion we feel that the treatment of 
cancer of the skin must be individualized, must 
be based on a thorough knowledge of the pre- 
cancerous dermatoses, and an expert appraisal of 
the clinical and histological features of each case. 
The therapeutic approach should aim to utilize 
all the known agents at our disposal including 
surgery, chemical and electrical cauterization, 
radium and roentgen ray. In epitheliomata of 
the basal cell type the percentage of cures should 
reach close to 95 per cent. The prognosis in 
squamous lesions should be more guarded. 











SYMPOSIUM: TREATMENT OF FRACTURES 


DEPRESSED FRACTURES OF THE SKULL 


HOWARD C. NAFFZIGER, M.D., F.A.C.S., SAN FRANCISCO, CALIFORNIA 


NAREPHINING for depressed fractures is an 
‘| operation of antiquity, but only recently has 
there been an experimental basis to indicate 
the effects arising from long continued bony de- 
pressions. Although trephining was done in 
ancient Egypt, and even in earlier times, the 
notes made by Hippocrates are among our first 
records of the surgery of depressed fractures. He 
counselled against operation and gave the sound 
advice that fractures with depression were not 
particularly dangerous unless the membranes were 
ruptured. The opposite view, favoring operative 
treatment, prevailed during Roman times and 
the long period in which there was little or no 
advance in surgical knowledge. During the 
Arabian ascendancy, and through the time of 
Roger of Salerno, the establishment of the 
European Universities, and the Renaissance, the 
same ideas prevailed in Italy, France and Eng- 
land. The methods of dressing and the types of 
local application were considered to be of great 
importance. 

In the sixteenth, seventeenth, and eighteenth 
centuries, important writings are associated with 
the names of Ambrose Paré, Pettit, Percival Pott, 
John Hunter, and Larry. Abernethy, Hunter’s 
successor, sounded a note of caution to the radical 
surgeon, and the nineteenth century was filled 
with divergent opinions. It is surprising that, 
before the days of antiseptic surgery, there was 
not a greater weight of opinion on the non- 
operative side. Following the period of Lister, 
there was more general agreement upon the 
desirability of elevating depressions, and, in a 
general way, this tendency has continued to the 
present. 

It is a common conception that depressed frac- 
tures of the skull are responsible for a degree of 
generalized brain compression which is dan- 
gerous. Even more often it is said that untreated 
depressions cause progressive brain damage, 
leading to pachymeningitis, adhesions, areas of 
cerebral softening, and brain cysts. It is asserted 
frequently that depressed fractures should be 
elevated to prevent the later occurrence of con- 
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vulsive states, mental derangement and psychos: 
When such conditions are associated with 
presence of a depressed fracture, surgeons ‘rc 
prone to attribute them to the depression anc 
advise that it be relieved surgically. It se 
timely to consider the results of this policy, 
surgeons of experience have become aware |! 
operations in such conditions do not yield brilliant 
results and usually are fruitless. 

It may be said at the outset that the governing 
principles in the management of any depressed 
fracture should be, first, to prevent infecti 
and second, to minimize the amount of br. 
scar and the number of sequele resulting [1 
scar and adhesions. 

The factors which come into play when a 
pressed fracture is produced must be distinguis! 
clearly. Depressed fractures of the skull, wit! 
dural laceration, may be associated with varying 
degrees of brain injury. These will be considere 
in one group. Depressed fractures of the sku! 
with penetration of the membranes inevit: 
lead to brain damage, also of varying deg 
These will be discussed separately. 

Let us first consider those depressions w! 
have not penetrated the dura. It is customar 
elevate such depressions when they are scen 
shortly after injury; for patients with depressions 
of long standing, also, this is the usual advice. Ii 
one has operated upon many persons with 
pressed fractures of long standing, and has opened 
the previously unpenetrated dura to inspect ‘he 
condition of the underlying brain, he cannot /ai 


ni oe 


to be impressed by the number of instances in 
which an apparently normal brain is uncovered, 
even though the depression has been present !or 


years. Obviously this is not always true, and a 
yellow or degenerated cortex may be seen. | 
point of particular interest is that this is not in- 
variable. 

Questions immediately arise: Is a continued 
depression harmful? Does such a depression 
produce changes in the underlying brain }\ its 
mere presence, or is the brain change seen beneath 
certain of the depressed fractures caused by the 
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injury itself, without reference to the continuance 
of the depression? 

The desire to solve these two questions led us 
to undertake certain experimental work on 
animals, some time ago. This work has been 
reported previously.!. The experiments showed 
clearly that a depressed fracture, caused by strik- 
ing a blow, produced both early and late patho- 
logical changes. Depressed fracture produced 
by pressure alone did not cause such changes. 
These depressions, produced by the insertion of 
smooth foreign bodies into the skull, caused no 
changes other than some condensation of the 
brain tissue beneath them, nor was there any 
difference in the microscopic findings in the 
brains of animals sacrificed in 2 days after the 
depression had been introduced, and those killed 
much later. If the foreign bodies were removed, 
later examination showed a rapid restoration of 
the contour of the brain and there was no evi- 
dence of a condensation of brain tissue at the 
location of the previous pit. Following the pro- 
duction of depressed areas by slow, localized com- 
pression, neither pachymeningitis, leptomeningitis, 
adhesions, softening, nor cysts were produced. 

Our final conclusions were that, in cases of de- 
pressed, non-penetrating fracture of the skull, 
the changes in the brain are caused by the force 
producing the injury rather than by the depres- 
sion of the bone. Pathological changes in the 
brain appear to be more marked in the early and 
in the late stages than they do during the inter- 
mediate period; they are chiefly subcortical. De- 
pressions of moderate size cause no pathological 
changes in the underlying meninges and brain. 

I{, for the time being, we consider only those de- 
pressed fractures in which there has been no dural 
injury, the question arises: Should such depres- 
sions be elevated? If this inquiry is examined in 
relation to the production of late changes in the 
brain, there seems to be very little reason for the 
operation. Likewise, there can be little sound 
basis for the argument that encroachment upon 
the intracranial chamber by reason of the depres- 
sion, is sufficient to cause generalized signs of 
brain compression. If generalized brain compres- 
sion is present, it results from other factors, such 
as free hemorrhage. For the comparatively slight 
encroachment of a bone depression into the 
intracranial chamber, displacement of blood in 
the vessels and absorption of cerebrospinal fluid 
permit adequate compensation. Certainly there 
Is no urgent reason for the elevation of a depres- 


% Nafiziger, Howard C., and Glaser, Mark A. An experimental study 
the effects of depressed fractures of the skull. Surg., Gynec. & Obst., 
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sion because of a conception that the depression 
itself is causing generalized intracranial pressure. 

Another point may be raised: If a depression 
remains, may it be a source of mechanical irrita- 
tion to the underlying brain, by reason of the 
projection into the dura which it causes, even 
though it does not produce degenerative changes 
in the brain? This is quite possible, and we should 
hesitate to advise against the elevation of smooth 
depressions, even if we were sure that the dura 
had not been penetrated. However, we feel safe 
in saying that, in the presence of a depression 
without laceration of the dura, the immediate 
operations which are conducted so often, fre- 
quently with the patient in a precarious condi- 
tion, are not justified. In such instances one too 
often sees a patient brought into the hospital in 
a condition of shock, transferred from an am- 
bulance to an examining table, changed again to 
a stretcher and transported to an X-ray labora- 
tory where he is moved back and forth in the 
process of taking pictures; then he is hurried to 
an operating room and an emergency operation is 
performed. Frequently little consideration is 
given to the advisability of using local anesthesia, 
and the general condition of the patient is such 
that a hurriedly planned procedure is done. Less 
than the usual painstaking care is exercised, and 
less attention is given to details; there is more 
hemorrhage, at a time when the patient can ill 
afford to lose the blood, than would have been the 
case with a more orderly preparation, after the 
patient had recovered from shock. 

The character of the treatment and the time it 
is instituted depend upon the condition of the 
patient and the presence or absence of an open 
wound. In a closed, depressed, non-penetrating 
fracture, the time of operation is elective. Each 
case requires individual judgment. The only part 
of the treatment that is urgent is the prevention 
or control of infection. In some instances this 
involves relief of the depression; in others, it may 
await a later attack. When the depression is 
elevated, the bone should be replaced so that no 
permanent defect will remain. 

Determination of dural penetration usually is 
made by roentgen examination, but this is not so 
urgent that it needs to be done during the period 
of shock. One point in X-ray examinations is over- 
looked so frequently as to merit comment. It is 
customary to make the diagnosis from films show- 
ing anteroposterior and lateral views of the skull. 
All the details of a depression and its depth can- 
not be judged from these. Views should be re- 
quested which show the exact area of depression 
in true profile. To obtain these, the rays between 
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the tube and the film should be exactly tangential 
to the area in question. 

If we turn now to a consideration of the in- 
stances of depressed fracture with penetration of 
fragments through the dura and into the brain, a 
much more serious situation confronts us. A 
large proportion of these fractures are open, and 
the additional hazard of infection of the nervous 
system enters our calculation. 

In the management of such injuries, the pres- 
ence or absence of an open wound and the length 
of time between the injury and the surgeon’s 
repair bring in factors which can be judged wisely 
only by a competent surgeon at the time the 
patient is seen. Under ideal conditions, thorough 
surgical repair under local anesthesia, with care- 
ful débridement of the scalp and other devitalized 
tissues, is desirable. In cases of open fracture, 
such treatments cannot be deferred very long. In 
dealing with a closed fracture, even if there is 
laceration and penetration of the dura by frag- 
ments, there is more latitude of action. Fre- 
quently, when the general condition of the patient 
is poor, postponement of such an operation for 
several hours or even for a day or two, is a matter 
of good surgical judgment. 

Wagstaffe’s follow-up of 280 patients with pene- 
trating wounds of the dura showed that con- 
vulsive states followed in 18.7 per cent of them. 
In non-penetrating wounds, the incidence of fits 
was only 1.6 per cent. 

In the light of our present knowledge of post 
traumatic convulsive states, our best opportunity 
of benefiting the patient lies in such careful 
repair that a minimal amount of scar tissue results. 

In such surgical repair of penetrating injuries, 
a point that I wish to stress especially is the 
desirability of thorough removal of all devitalized 
brain tissue, and of such additional tissue as has 
been contused sufficiently to indicate that its 
organization and repair will lead to a considerable 
cicatrix. After the removal of foreign bodies, the 
sucking out of devitalized brain and the tying of 
small cortical vessels in the region, with resection 
of contused surfaces, will be repaid by lessening 
of the subsequent scar, adhesions and contraction 
of the area, and consequent lessening of distortion 
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and deformity of the surrounding brain and 
ventricles which they cause. 

Following the removal of loose penetrating 
fragments, and of the devitalized area of brain, 
the importance of dural repair should be stressed 
This is not always easy, and extensive dura! 
lacerations frequently demand that some ney 
tissue be grafted in to fill the defect. Minor dura! 
lacerations ordinarily can be closed with fin 
needles and silk. The larger lacerations may re 
quire the use of a bit of tissue from the tempora! 
fascia or the pericranium, to give a smooth cove: 
ing. Failure to make such a complete dura! 
closure may be justified at times, for instance 
when one is dealing with an open fracture, es) 
cially when the operation is performed some ti) 
after the injury, and there is evidence of infecti 
Such a set of circumstances is, however, very | 
usual, and, in the earlier cases of both open a: 
closed fractures, dural repair should be the ru 
When such closure is not made, complications 
frequent. Occasionally protrusions of the briii 
through the opening will occur; a considera})|e 
extrusion beneath the scalp may ensue, 
ultimately there is likely to be a fungus, with the 
attendant difficulties of long-continued dressings 
and delayed healing, or death may occur as a 
result of the rupture of a ventricle, an abscess, or 
meningitis. Such protrusion of brain through a 
dural defect is, of course, particularly likely to 
occur when there has been widespread brain 
contusion and resulting edema. 

Skull defects may be avoided by replacement 
of the bone, following the repair of the brain and 
dural injuries. Such replacement is desirable 
whenever possible. 

CONCLUSION 

There is experimental and clinical evidence to 
indicate that a depressed fracture of the skull is 
not so harmful as has been considered generally. 
The trauma producing the depression causes the 
damage to the brain. Our efforts must be directed 
toward lessening the risk of infection, toward dimin- 
ishing scar tissue formation in the brain, and to- 
ward avoiding skull defects as far as it is possible 
to do so. 
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THE EXACT ROLE OF PHYSICAL THERAPY IN THE TREATMENT 
OF FRACTURES! 
CLAY RAY MURRAY, MLD., F.A.C.S., New York 


Assistant Professor of Surgery, College of Physicians and Surgeons, Columbia University; Associate Attending Surgecn, Presbyterian Hospital 
in the City of New York 


1 \HERE is today in the minds of many the im- 
pression that the net result of the use of phy- 
sical therapy in the treatment of fractures is 

to prolong the patient’s convalescence. Whether 
or not this be universally true, the fact is that it is 
true often enough to warrant serious consideration 
of the real value, if any, of physical therapy in this 
field, and the proper rationale in its use if it is to 
be used. 

In order to evaluate the exact réle of physical 
therapy in the treatment of fractures, it is essen- 
tial that we first lay down the rationale which 
should govern all fracture treatment. 

Our aim in fracture treatment is to restore a 
given individual to his normal habit of work or 
play as soon after his injury as possible, and in as 
nearly normal an anatomical and physiological 
state as possible. Broadly, this may be said to be 
our aim in the treatment of any human ill. But in 
the treatment of injury we face a problem with 
which we are not often forced to deal consciously 
in disease. That problem is the necessity of the 
patient’s co-operation in the treatment if it is to 
be successful either in its final aims, or in the time 
taken to accomplish them. In a case of pneu- 
monia or of appendicitis the patient is a relatively 
passive agent, and resumption of function in the 
affected organs depends largely upon automatic 
mechanisms independent of the patient’s active 
efforts. In a fracture, on the other hand, though 
we may make the bone straight and hold it so un- 
til it has healed, the only mechanism whereby the 
normal use and activity of the part may be 
rapidly regained, whereby the strength and sup- 
pleness of the part may be restored, is the active, 
voluntary use of the part by the patient. In any 
group of cases, the question of whether or not we 
get rapid functional return in any given case de- 
pends, all other factors being equal, almost en- 
tirely upon how early we get this active func- 
tional exercise on the part of the patient, and upon 
how generous he is with his efforts. To a larger 
extent than is commonly appreciated the func- 
tional end-result is also dependent upon these 
same factors. It may be stated categorically that 
prolonged and slow functional recoveries are 
prone to be less complete than those that are rela- 
tively rapidly accomplished. 


1 From the Fracture Service of the Presbyterian Hospital in the City of New York. 


The ideal fracture treatment would be to 
“wish” the bone fragments into place, with the 
abolition of all pathology, and to hold them by 
force of will until the fracture was healed, while 
the patient went about his normal life without 
interruption. Translated into clinical terms this 
means reduction with as little attendant violence 
and damage as possible, early abolition of as much 
pathology as possible, as little interference on our 
part with function as possible during the bone 
healing process, and as much functional activity 
as possible on the part of the patient. In any 
given case that method of treatment is best which 
can with safety most nearly fulfill these require- 
rents. 

It is obvious, if we grant the validity of the pre- 
ceding analysis, that any given procedure can be 
of value only in so far as it aids in the accomplish- 
ment of one or more of these general aims of 
treatment. To assign to physical therapy any 
exact réle in the treatment of fractures it is ob- 
viously necessary to be able to state what effects 
it can produce, where those effects may be of 
value, and how they may be best elicited, i-e., 
what methods of physical therapy are best 
employed. 

First let us consider what effects physical 
therapy can be justly assumed to produce. I ex- 
press a personal opinion, although I am certain 
that it is held by many others who have watched 
the development of the treatment of fractures, 
when I say that much has been said and written 
of the mode of action of various physical thera- 
peutic agents that is unfounded in fact and with- 
out other reason than unsupported theory or 
vivid imagination. I believe, however, that we 
know that physical therapy can aceomplish cer- 
tain things, ¢f properly and intelligently applied. It 
can relax muscle spasm; it can relax vascular 
spasm. I feel that our certain knowledge stops 
there. There are obvious secondary results of 
these two actions which we must logically recog- 
nize. Relief of pain and soreness, increased blood 
vascular and lymphatic circulatory efficiency, in- 
creased local metabolic activity are natural and 
undeniable consequences. I believe that these are 
the only effects which we are justified in depend 
ing upon in fracture treatment, with one excep 
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tion which I shall mention later. How are these 
effects accomplished? There is again, in so far as 
I can see, no need to go far afield for abstruse ex- 
planations. There is no justification, and indeed 
no need, for talk about a little understood elec- 
trical force applied in the form of the static brush 
‘pushing and forcing exudate out of the tissues”’; 
or of the part played by the electrical nature of 
diathermic heat in the production of its effects. 
If one stops for a moment to consider the won- 
derful character of the human neuro-muscular and 
neuro-vascular reflex mechanisms, and of their 
activation by sensory impulses of a wide variety, 
central as well as peripheral, one can readily 
realize that the sensory effect of any given agent 
can well be responsible for resulting relaxation of 
both muscle and vascular spasm. And it is purely 
upon these two effects of physical therapy that we 
can depend for help in the treatment of fractures. 
The one exception to this statement lies in the use 
of muscle stimulation. There have been in use for 
many years various modifications of the electrical 
current for its effect in the production of muscle 
contractions. The earlier forms, in which both 
faradism and galvanism were used, produced mus- 
cle spasm rather than a normal muscle contrac- 
tion, and constituted therefore a handicap rather 
than a benefit. There have been developed, how- 
ever, through the use of rapidly interrupted gal- 
vanism associated with a surge variation, appa- 
ratuses which can approximate the normal muscle 
wave of contraction and relaxation without spasm, 
although they can never equal the human mecha- 
nism in efficiency. One may consider this as a 
possible substitute, imperfect to be sure, for vol- 
untary muscular activity by the patient in evalu- 
ating physical therapy in fracture treatment. 
We may say that there are three elementary 
and basic forms of physical therapy available in 
fracture treatment: heat, massage, and muscle 
exercise. The first two are dependent for their 
effects on the relaxation of muscular and vascular 
spasm, and their action is wholly through the sen- 
sory arc of a reflex mechanism; it depends almost 
entirely on the pleasurable sensory effects pro- 
duced. The third is of value largely for its pump- 
ing effect on the lymphatic and venous circulatory 
mechanism of the part as a whole, and in part for 
the artificial functional activity which results 
from its use. To these may be added the factor of 
moderate elevation as a circulatory aid. This ele- 
vation depends for its effect on gravity, and it 
must not be of sufficient degree to interfere 
through this factor with the arterial inflow to the 
part. It should merely be sufficient to aid the 
lymphatic and venous drainage from the part. 


The minute that one of these procedures causes 


pain or discomfort it ceases to be of value, and be 
comes a liability rather than an asset since it pro 
duces the very things we are trying to avoid 
muscle spasm and vascular spasm. Heat is best 
applied therefore in an intensity low enough to 
produce merely the pleasurable effects of heat 
Reddening of the skin is no criterion of the effec: 
of heat. Tle patient’s sensations are the onl 
reliable criterion for intensity and length of treat 
ment. Massage produces its effects through th 
pleasurable sensation it gives, and not through 
the force with which it is applied. Its results ar 
due to relaxation of spasm and not to any m« 
chanical milking or violent stimulation of th 
part. The gentler it is, the more regular it is; th 
slower it is, the more uniform it is in force ani 
direction; the more pleasurable the feeling, th: 
more marked the relaxation of spasm. The stimu 
lation of muscular contraction can be of no use i! 
it is characterized by spasm, if it causes discon 
fort or actual pain, or if it is carried on to tl 
point of fatigue. Nor can it ever be of as much 
value as the patient’s voluntary exercise of the 
same muscle. 

There have been developed thousands of pieces 
of apparatus designed to cure the patient throug) 
the exercise of physical therapy. None of them is 
capable of doing more than evoking the mech: 
nisms which I have cited. None of them is capi 
ble of accomplishing more in the way of relaxation 
of muscle and vascular spasm than is the use 0! 
heat and massage such as I have described, cou 
pled with moderate elevation, competently and 
carefully carried out. Apparatus may spare the 
time and energy of the doctor, may be made to 
replace lack of skill or practice on his part, may 
make it possible to take care of more people in a 
given time, may exert some effect psychological! !y 
on the patient—good or bad—but it cannot ac- 
complish anything which the doctor himself is 
incapable of accomplishing, nor can it work 
through any other mechanism than that which | 
have described. A proper apparatus can offer a 
relatively inefficient substitute for the patien''s 
voluntary muscular activity when it is either im 
possible or unsafe to secure voluntary active fu 
tion. Any piece of apparatus, any so calcd 
modality, is of value only in so far as it makes tise 
of these principles. The whirlpool bath combiics 
gentle massage and pleasurable heat. The sta'ic 
brush should provide the effects of pleasura))le 
massage. Diathermy should provide the retlex 
effects of pleasurable heat. Intense diathermy, 
producing all the heat the patient can stand, does 
harm. Intense heat of any other type does the 
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same thing. Vigorous massage is damaging if it 

gives the patient anything but pleasure. Muscle 

stimulation if carried to the point of spasm, dis- 

comfort, pain, or fatigue is damaging. But so is 

voluntary exercise of the patient if carried beyond 

pain limits and up to fatigue. The physiological 

basis of the use of all of them is identical. 

Here, then, lies one reason why the use of 
physical therapy frequently results in the pro- 
longation of convalescence—in the lack of appre- 
ciation of the physiological principles back of its 
use, and the failure to appreciate the simplicity 
of the mechanism involved. The fixed idea that 
the physical therapist must do something, instead 
of the viewpoint that his real job is merely to 
make it possible for the patient to do it himself. 

Let us now take the specific phases of fracture 
treatment, and with this conception of physical 
therapy, see if and where it may be of value. 

1. The reduction. The use of light stroking 
massage of the type described by Lucas Cham- 
pionnicre and Mennell, or of any other agency 
which will produce the same results, may be of 
definite value immediately following the injury 
and up to the time of reduction in helping to 
minimize the exudation into, and infiltration of, 
the tissues and in alleviating muscle spasm. It 
could well be combined with emergency traction 
to advantage in the period of inactivity between 
primary splinting and reduction, if the facilities 
available make it possible. 

2. The post reduction period. One of our ob- 
jects in the treatment of a fracture is the early 
elimination of pathology before it can undergo 
organization into scar tissue. Immediately after 
a fracture there is hemorrhage and exudation and 
cellular infiltration in and about all the structures 
of the affected part. This pathology undergoes 
organization into tissue rapidly. Within 72 hours 
this organization is well started and by the end of 
10 to 12 days it has progressed to considerable 
magnitude. In the first 5 to ro days a large pro- 
portion of this exudation and infiltration can be 
removed from the part, before it can undergo 
organization, by any mechanism which will re- 
store the normal circulatory efficiency of the part. 
It is here that physical therapy can be, I believe, 
of definite value in itself, if the method used in the 
treatment of the bone lesion allows of its use. 
Light massage of the character already indicated, 
heat of the type previously described, or substi- 
tutes for them, combined with moderate elevation 
can do much to aid in this early elimination of 
pathological processes. If it can be largely elimi- 
nated, the amount of stiffness and soreness which 
will remain for later treatment, and the amount of 
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late swelling on use and other circulatory handi- 
caps due to scar tissue infiltration which will 
require attention, will be greatly diminished, and 
there will be less talk of the after treatment of 
fractures. To make it possible entails the use of 
methods of treatment for the bone lesion allowing 
of access to the part for physical therapy, and the 
training of physical therapy technicians who know 
what we are trying to do and are capable in these 
sarly stages of giving the treatment with safety 
to the patient. I have met very few who are so 
trained. The maximum effect of such treatment 
is secured in the first few days. It loses its value 
progressively as the days pass by. Adequateiy 
and intelligently used, 1 am convinced by prac- 
tical experience that the convalescence time can 
be materially shortened. In addition, I do not 
doubt but that the early restoration of adequate 
circulatory efficiency plays a large part in in- 
fluencing the healing process in bone. Strangely 
enough, it is in this phase of fracture treatment 
that physical therapy is rarely used, and the 
deveiopment of its use by the physical therapists 
has been very inuch neglected. And yet it is only 
in this phase that it can play an essential part in 
treatment. 

If the method of treatment or the nature of the 
injury allows of full function during this stage 
there is no use or need for muscle stimulation, un- 
less it be used as a substitute for active muscle 
exercise in a patient who will not give his volun- 
tary help. If the method of treatment used is 
such that active motion cannot be used or is 
definitely limited, muscle stimulation of the 
proper type can help greatly as a partial substi- 
tute. I should like to stress the point that the 
muscle activity desired in this instance is not the 
subminimal invisible contraction desired in the 
treatment of paralytic muscle, but is the maximal 
contraction obtainable without spasm or discom- 
fort, and stopped short of fatigue. It is a substi- 
tute for the patient’s active use of the part. Even 
in the presence of circular plaster or splints its 
use can be managed through the windows or aper- 
tures in the apparatus. 

3. After-treatment. After the bone has healed, 
and the patient is in position to regain progres- 
sively the full use of the part is the stage in which 
physical therapy is almost universally used—and 
abused. There are certain definite facts which 
must be stressed before discussing the use of 
physical therapy at this time. No _ physical 
therapy that I am familiar with can restore 
strength and suppleness to a limb, regardless of 
who gives it, or what complicated and impressive 
machinery is used to carry it out. The only factor 
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essential in the regaining of functional activity 
by a patient is the voluntary active use of the part 
progressively by the patient. These facts are in- 
controvertible. The doctor who sees the case, 
the technician who administers treatment, and 
the patient who receives it must all know this 
fact. 

Physical therapy may be used to make it 
easier for the patient to do his part by temporarily 
ridding the part of soreness and stiffness through 
the mechanism already described so that it is 
easier for him to use the part. It may be used to 
get rid of the unpleasant effects of overexercise; 
pain, soreness, stiffness, and swelling. But it can- 
not successfully be used to restore, per se, strength 
and suppleness to a part. The only way to 
strengthen wasted muscles permanently or to 
limber up stiff joints permanently is for the pa- 
tient actively to exercise them. Physical therapy 
can do no more than make the voluntary function 
easier and less distressing. Here lies the second 
reason why physical therapy so often hinders the 
convalescence of the patient. He does not know 
that the heating, the rubbing, the various com- 
plicated appliances used, cannot possibly make 
him well, and for week after week and month after 
month he sits patiently waiting for this easy and 
effortless recovery to take place. I know that 
many of the physical therapists who treat this 
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hopeful but deluded patient are firmly convinced 
that they can get him well. And I have reason to 
believe that many of the doctors of these patients 
have never given a thought to what either the 
patient or the physical therapist know or believe. 
And physical therapy under such auspices | 
comes an idle and futile gesture, but unfor- 
tunately one in which the patient is taught to 
have infinite confidence. 

There are here presented the grounds which 
exist for the belief that physical therapy can be o/ 
value in fracture treatment. The attempt has 
been made to show the basically simple moz:s 
operandi upon which all physical therapy is 
dependent for its effects, regardless of the com- 
plicated trappings in which it may be dressvil. 
The attempt has been made to indicate when aiid 
how these effects may be of value. Attention }):s 
been called to defects in the present application 
of physical therapy to treatment of fractures 
which are widespread, and which serve in many 
instances to delay convalescence, rather than to 
hasten it. The solution lies in education—first of 
ourselves, next of our technical assistants, and 
lastly of our patients—to the realization that in 
treatment of fractures the thing that counts, apur 
from the actual reduction, is not what we can do 
for the patient, but what we can help the patient 
to do for himself. 
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’ 1 HE simple methods which are applicable to 
the reduction and fixation of most fractures 
seem to have been pushed into the back- 

ground during the last few years by the vast 
amount of literature advancing pet methods in 
operative treatment. It is true that a certain 
number of fractures should be recognized im- 
mediately as operative cases, but the decision as 
to whether or not a given fracture is operative 
should be made at once, and not delayed until a 
bad result has occurred. There are certain funda- 
mental principles which should be kept in mind. 
Immediately a fracture comes to hand the struc- 
tures of the anatomy involved should be visual- 
ized. Before the fracture is thought of as a patho- 
logical entity, the first step should be the mental 
picture of the attachments of muscles and the 
estimation of their strength, the angle at which 
they pull, and the amount of displacing effect 
they have on the fracture as it exists. The second 
step should be a thorough consideration of the 
equipment necessary for reduction of the frac- 
ture, and the equipment necessary to hold it in 
reduction. This is fully as essential as having all 
operative equipment at hand and ready for 
immediate use before attempting any open 
operation. 

The theory of reduction and proper retention 
of fractures is based on one principle—traction 
balanced by countertraction. The fragments 
must be held in alinement by counterbalancing 
the displacing effect of the muscles attached to 
them. In most cases this is simple. Open opera- 
tion is unnecessary in the vast majority of frac- 
tures, in my opinion, if the anatomy is under- 
stood, the physiology of the structures is taken 
into consideration, and the details of the me- 
chanics of reduction and retention are carefully 
thought out. 

Many times traction for maintaining reduction 
is carelessly applied. Usually the best method of 
maintaining traction is by the application of ad- 
hesive plaster to the skin. It should not be applied 
as longitudinal bands, but as three-tailed strips 
(Fig. 1); the wide center bands run directly up 
each side of the limb, and the narrow side strips 
are wound corkscrew fashion around the limb 
the anterior strips being crossed and wrapped 
around from front to back and the posterior strips 
!rom back to front). This eliminates straight 
downward pull on the skin, grips the limb circu- 


larly, does away with much skin irritation and 
allows greater weight to be applied with less dis- 
comfort. Almost any fracture can be pulled into 
line if skin traction is applied in this way with 
due consideration for the parts involved. 

The manual reduction of fractures is ill advised 
as a general rule, because the strength of the mus- 
cles attached around the fracture is greater than 
the force which the operator can apply by manual 
manipulation. The operator’s muscles tire and 
pass from tonic contraction into clonic contrac- 
tion. Jerky motion will irritate the tissues about 
the fracture and cause reflex spasm in the muscles, 
which further interferes with proper reduction. 
Any effort at reduction should be steady, strong, 
and prolonged to the point where the patient’s 
muscles are tired out and relaxed sufficiently to 
permit the fragments to be brought into aline- 
ment, and this can be accomplished only by me- 
chanical means which relieves the surgeon of 
strain and frees his hands to manipulate the frag- 
ments until the ends can be approximated and 
forced into contact. Therefore, in every fracture, 
provision should be made for applying slow, 
steady, and prolonged traction. 

In fracture of the arm, when the line of fracture 
is transverse or nearly so, immediate reduction 
may be made by means of a heavy muslin band- 
age looped around the patient’s wrist or elbow 
and passed over the surgeon’s shoulder (Fig. 2). 
The patient is secured to the table by a bandage 
placed around the chest under the axilla, thus 
fixing him firmly on the table and permitting the 
kind of traction necessary. Traction always calls 
for countertraction, and this countertraction 
should be arranged for before traction is started. 
With the bandage loop around his shoulder the 
surgeon may press his foot against the cross bar 
between the legs of the table and use his weight 
against the bandage to apply traction. He is 
under no strain, both hands are free, there is no 
interference with his sense of touch, and the pull 
can be continued until the patient’s muscles are 
thoroughly relaxed, when the reduction can be 
accomplished with ease. 

Strong traction may be applied in fracture of 
the leg by a Collins’ hitch (Fig. 3) placed around 
the ankle and a double pulley fastened under the 
sole of the foot by tying the ends of the hitch 
through the eye of the pulley. Another double 
pulley is attached to the foot of the table, and the 


two are joined by a piece of clothesline. Here, 
too, countertraction must be provided, the sim- 
plest method being to pass a sheet between the 
patient’s thighs and tie it to the head of the table. 
Tremendous traction may thus be applied with- 
out any marked exertion on the part of the sur- 
geon, who is free to manipulate the fragments 
while an assistant increases the traction as 
directed. 

All is not finished, however, when the fracture 
is reduced. The application of a cast or splint 
while maintaining the fracture in position is no 
mean feat, and must be carefully planned before 
reduction is started. Many fractures have been 
displaced after proper reduction because of im- 
proper handling by an assistant while the surgeon 
was engaged in applying the apparatus. No man 
can hold a weight in his hands for 15 minutes, or 
10 minutes, or even 5 minutes, in exactly the same 
position, and the danger of inadvertent movement 
is increased by the number of hands supporting 
the injured member. Fractures must be reduced 
mechanically and must be maintained mechani- 
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Fig. 2. 





cally, and the mechanics of applying the retentio 
apparatus must be arranged beforehand, or t! 
case may come to grief. It is a difficult matter t. 
apply a cast or splint without an assistant, and i: 
many cases the assistant at hand is not skilful, is 
frequently nervous, and cannot be depended upo 
to do exactly the right thing at the right tinx 
In a fracture of either the leg or arm it is som: 
times necessary to maintain traction while thy 
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cast is being applied. If the limb is in a horizontal 
position, steady support should be given above 
and below the fracture as well as at the point of 
fracture in order to prevent angulation. For the 
leg, a wide muslin sling supported from a hori- 
zontal bar above can be applied in such manner 
as to eliminate the possibility of angulation after 
the fracture is reduced, and permit maintenance 
of traction in any given line and in any given 
amount. This sling is made with a piece of mus- 
lin equal in width to the length of the member to 
be supported. It is torn in 4 inch strips from each 
end to within 4 to 6 inches of the middle, leaving 
the center section intact, thus forming a sling, the 
narrow strips of which, tied to a horizontal bar 
above the limb, can be adjusted at any desired 
point to form a smooth and firm support over the 
entire length. Traction can be continued by a 
Collins’ hitch below and above, by the use of 
either pulleys or weights. The cast is applied over 
this muslin support, the bandage being passed be- 
ween the strips and made continuous over the 
entire posterior surface of the leg. When the plas- 
ter is firm enough to preclude the possibility of 
bending, each alternate strip may be cut loose 
irom its overhead support and the application of 
plaster continued. When the cast is completely 
hardened, the remaining strips may be cut from 
the overhead support and the windows in the cast 
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which remain as a result of surrounding the strips 
with plaster can be covered. 

In the application of plaster where the limb can 
be fixed perpendicularly, as in the forearm, trac- 
tion can be made by passing loops around the 
fingers and attaching these loops to an overhead 
support. If the weight of the arm does not afford 
sufficient countertraction a sandbag thrown over 
the lower end of the humerus just above the elbow 
will give all the countertraction necessary to main- 
tain the fragments in position. 

In maintaining inversion in fractures above the 
ankle, particularly in Pott’s fracture and fracture 
of the os calcis, it is frequently difficult to rotate 
the foot inward and maintain this inversion with- 
out denting the cast at some point, as inversion 
must be maintained by pressure of the assistant’s 
or the operator’s hands. Here it is advantageous 
to protect the foot with a heavy felt pad, with a 
few turns of plaster bandage around the ankle, 
bringing the plaster down from the ankle over the 
outside of the foot, under the sole, and up toward 
the knee on the inner side. An assistant grips the 
bandage roll in one hand, and while supporting 
the leg with the other hand, maintains the knee 
in right angle flexion supported against his chest 
(Fig. 4). If the bandage is passed around the foot 
immediately under the astragalus the foot will be 
inverted at the subastragaloid joint, the location 
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where inversion should take place. Inversion is 
easily maintained, and the operator’s hands are 
free to apply the cast. Grasping the ball of the 
foot to turn the toes in merely inverts the anterior 
part of the foot, but does not invert the sub- 
astragular bones. 

Casts applied for fractures or injuries in or near 
the knee joint frequently do not accomplish their 
purpose—namely, immobilization—because the 
cast is not applied so that it will give equal lever- 
age on both sides of the fracture. The extension 
of the cast down onto the leg toward the foot can 
be carried out simply and easily, but the applica- 
tion of a long cast to the thigh is not so simple. 
The muscles around the thigh are heavy, and 
immobilization is impossible unless the cast is 
made very snug, and if the cast does not extend 
as far above the fracture as below the immobiliz- 
ing effect is not good. Therefore, where it is de- 
sired to immobilize the knee or to support the 
femur after a fracture of this bone has healed, the 
patient should be drawn well over to the side of 
the table and the leg should be brought into full 
abduction (Fig. 5). The top of the cast may then 
be brought up into the gluteal fold and up against 
the ischium, thus giving as long a lever above the 
knee as below. If the upper and lower ends of the 
cast are well padded with sheet wadding and the 
stockinet is rolled back over the sheet wadding 
after the cast is applied, there is ample protection 
of the soft parts from pressure (Fig. 6). A 
walking caliper can be made by placing a U- 
shaped piece of iron under the foot, the uprights 
of the iron being included in the lower end of the 
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cast on each side of the leg. The ischium will rest 
on the pad at the upper end of the cast and tlic 
weight wili be transmitted to the iron. 

In fracture of the surgical neck of the humerus 
when it is necessary to maintain traction to reduce 
the fracture, the apparatus used should center in 
its motion exactly under the glenoid fossa. Trac- 
tion should be started with the arm in about 20 to 
30 degrees of abduction and the elbow gradually 
be brought forward as the arm is abducted. If the 
arm is immediately abducted and put in traction, 
the upper end of the lower fragment is thrown 
downward and forward as the elbow is brought 
outward, because here the attachment of the pec- 
toralis major acts as a fulcrum, and until this mus- 
cle is either relaxed or stretched the lower frag- 
ment cannot be brought down into position 
(Fig. 7). 

Fractures of the lower end of the humerus into 
the elbow joint probably give as unsatisfactor 
results as any class of fractures. This is due to 
several factors. In the first place, the bones of the 
forearm articulate with two almost complete!) 
separate joints on the end of the humerus, and 
when fracture into the elbow joint occurs these 
joints are separated. The muscles attached to the 
lower end of the humerus have a tendency to (is- 
place the fragments in different directions. ‘| he 
centers of the two condyles around which the 
radius and ulna rotate on the lower end of the 
humerus normally are exactly in the same axis, 
but when the condyles are fractured the alinement 
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Fig. 9. (See Fig. 16). 


of this axis is disarranged and is very difficult to 
re-establish, because the humerus just above the 
condyles is extremely thin in its anteroposterior 
diameter, while its lateral diameter is widened 
(Fig. 8). Open reduction of such fractures is not 
satislactory as a rule because it entails consider- 
able damage to the ligamentous attachments 


around the elbow. Furthermore, it is very diffi- 
cult to fix the two condyles to the lower end of the 
humerus on exactly the same pivot, because the 
lower end of the upper fragment, which articu- 
lates with these two condyles, is so thin from 
front to back that it is next to impossible to drive 
a peg or nail from below upward and have any 


stability between the fragments. If they are 
wired, the wire does not hold them in firm enough 
position to maintain the true axis, and as they 
heal there is apparently a great tendency for ex- 
cess callus to form, which further contributes to 
blocking of the joint. These fractures can be re- 
duced and maintained in reduction much more 
satisfactorily by traction applied in a very simple 
way. 

The treatment is based on the fact that the 
ligaments attached to the condyles of the humerus 
and the radius and ulna will pull the fragments 
back into their normal centers and alinement, if 
the muscles attached to the condyles are bal- 
anced and relaxed. Therefore the forearm is sus- 
pended at right angles to the humerus with just 
enough traction applied to hold the elbow clear 
ol the bed, thereby permitting the pronators and 
supinators of the forearm to find the position in 
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rotation in which they balance each other. Be- 
neath the muscle attachments are the ligaments 
and the capsule, attached to the fragments. If 
traction is applied to the forearm with the elbow 
flexed, the lateral ligaments and the posterior 
ligaments are pulled tight. If continuous traction 
is made over the upper end of the forearm near the 
elbow with the elbow flexed, the anterior capsule 
is stretched tight as well as the lateral and 
posterior ligaments, and this pulls all the frag- 
ments of the lower end of the humerus into 
fairly normal relation with the radius and ulna, 
and re-establishes the relation of the axis of both 
condyles. 

The procedure is simple and is easily carried 
out by cutting felt in a pattern which will fit 
closely around the elbow on its flexor surface. 
With traction applied to the felt close to the 
elbow joint, immediate traction can be trans- 
mitted to the fragments through the ligaments 
and muscles of the forearm at the elbow (Figs. 9 
and 16). 

Fractures of the olecranon always require open 
operation if the fragments are separated and the 
ligaments torn, which is usually the case. These 
fractures can be fixed in such a way that immo- 
bilization is unnecessary. The usual custom is to 
drill through the upper end of the lower fragment 
and through the middle of the upper fragment, 
passing kangaroo tendon, silk, or wire through the 
two holes to fasten the fragments together. Can- 
cellous bone does not stand as much pull without 
atrophy as do the heavy attachments of the mus- 
cles. The triceps tendon is attached to the ole- 
cranon, and if malleable iron wire is used (which 
is the strongest form of wire with which we are 
familiar), the wire can be passed through the tri- 
ceps tendon, posterior to the long axis of the 
olecranon and ulna, and fastened to the lower 
fragment which is composed of hard cortical bone 
(Fig. 10). If the fragments are held together in 






















this way the pull of the triceps muscle is trans- 
mitted through the wire directly to the lower 
fragment, and any angulation at the posterior 
end of the fracture line is prevented. If the wire 
is put in line with the axis or anterior to the line 
of the axis, the triceps tendon has a tendency to 
separate the fragments at their posterior junc- 
tion, and if they heal in this position extension is 


and into the olecranon fossa. 
Motion can be started within 24 hours after 
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limited because the olecranon is pulled upward , 





Thin boards 


Thick felt pads 


Fig. 11. 


operation in these cases, and union shoul! be 
complete in from 4 to 6 weeks without disa!ility 
in the elbow. 

Fractures of the forearm, which are prolably 
more difficult to reduce than any other fraciures 
in the body, in many instances should noi be 
treated as ambulatory cases. When there is 
serious displacement, reduction by manual ma- 
nipulation is usually impossible. The fascia sur- 
rounding the muscles of the forearm is strong. the 
muscles are extremely active and tend to con- 
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tract and maintain the fragments in malposition. 
There are no fractures which need steady, con- 
tinuous, tiring traction more than do fractures of 
the forearm. Serious disability results if union is 
permitted with angulation or abnormal rotation 
between the radius and ulna. Disability of the 
forearm means disability of the hand, because the 
dexterity of the hand is dependent to a great 
extent upon the integrity of the bones of the fore- 
arm. 

In order to maintain traction on the forearm it 
is necessary to apply some form of countertrac- 
tion, inasmuch as the weight of the upper arm is 
not sufficient to overcome the pull of the muscles. 
Therefore, the forearm should be placed in sus- 
pension. An adhesive plaster cuff is placed around 
the wrist, attached to horizontal strips of wood at 
the level of the metacarpophalangeal junction. 
Countertraction may be applied by placing a 
sandbag of the requisite weight across the lower 
end of the humerus just above the elbow. Rota- 
tion of the radius may be controlled by attaching 
to the horizontal crossbars a rope which controls 
this motion. When sufficient traction has been 
attained to bring the fragments into alinement 
they may be supported by double board splints 
on the flexor and extensor surfaces (Fig. 11). 

In fracture of the radius without fracture of 
the ulna, there is, in addition to the deformity, a 
disarrangement of the radio-ulnar joint at the 
wrist. As the radius shortens, the relation of the 
radius and ulna at the wrist joint is changed, the 
hand is pulled into radial flexion, and the liga- 
ments which support the radio-ulnar joint are 
either torn or stretched. In every fracture of the 
radius without fracture of the ulna, normal 
length of the radius, with normal relation of the 
lragments so far as rotation is concerned, must be 
re-established in order to re-establish complete 
lunction in the hand and wrist. Even with res- 
toration of normal length in the radius, there is 


OF THE TREATMENT OF 





FRACTURES = 489 









Annular ligament 
Digital 


flexors 


Fig. 13. 


sometimes severe injury to the ligaments holding 
the two bones together, which will result in serious 
disability if not given special support. Relaxation 
of this joint may occur which will leave a serious 
disability so far as the strength and the dexterity 
of the hand are concerned. After such injury, 
therefore, whether it be fracture in the shaft of 
the radius or Colles’ fracture, this joint must be 
supported, and this can best be done by placing 
a thick felt pad laterally over the radius and over 
the ulaa, allowing each of them to fold around the 
flexor and extensor surfaces. The two pads are 
then forced toward each other by including them 
in a tightly strapped circular band of adhesive 
plaster. It is impossible to put a circular band 
snugly around the wrist unless the flexor and ex- 
tensor surfaces are protected from pressure, be- 
cause it would interfere with circulation and cause 
swelling and congestion in the hand, but with 
thick pads applied laterally this is prevented, as 
the adhesive plaster does not touch the flexor and 
extensor surfaces (Fig. 12). 

Probably the most common fracture with which 
we have to deal is Colles’. In this fracture there is 
a backward and upward displacement of the lower 
fragment, and the fragments are usually rather 
firmly impacted. When the lower fragment moves 
backward and upward it carries backward with it 
the annular ligament. The lower articular sur- 
face of the radius is carried backward and up- 
ward, and, in a typical deformity, instead of the 
lower end of the radius facing toward the flexor 
surface, it faces toward the extensor surface. This 
deformity also produces a double bend in the 
flexor tendons, forcing them under the lower end 
of the upper fragment where they are kinked 
rather sharply backward to pass toward the fin- 
gers under the annular ligament, which has been 
carried backward. This double bend, in tendons 
which should run straight from the muscles from 
which they originate to the bones to which they 






























We 


are attached, diminishes the strength of the pull 
of the muscles (Fig. 13). In addition, the hand is 
carried into radial flexion by the shortening of the 
radius, and the radio-ulnar joint is disarranged. 
Unless this deformity is corrected, unless the 
lower fragment is brought into correct apposition 
with the upper fragment, the double bend in the 
tendons removed, and the lower articular surface 
of the radius brought into proper angle with the 
long axis of the radius (namely, facing slightly 
toward the flexor surface), three serious disabili- 
ties occur. First, limitation of supination, be- 
cause of the disarrangement of the radio-ulnar 
joint; second, limitation of flexion of the wrist, 
because of the change in the angle at which the 
lower fragment articulates with the upper; and 
third, diminution in the strength of the hand be- 
cause of the displacement of the lower fragment, 
plus the double bend in the flexor tendons at the 
wrist and possible adhesions. 

Reduction is easily carried out, and the earlier 
the better. Traction should be applied over the 
base of the hand by a bandage loop extending 
from the hand over the operator’s shoulder. First 
the impaction should be broken up. With the 
thumbs over the ends of the fragments on the ex- 
tensor surface of the lower end of the radius, the 
deformity should be increased until the fracture 
is perfectly loose and the fragments move freely 
on each other (Fig. 14). Until complete breaking 
up of the impaction is brought about traction is 
useless, but when it is accomplished longitudinal 
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Fig. 15. 


traction on the arm will bring the lower fragn 
down to a point where its fractured surface is 
level with the fractured surface of the upper { 
ment. Pressure forward with the thumbs on 
lower fragment, and backward with the finger 
the lower end of the upper fragment, will 1 
force the fragments into alinement and bring 
articular surface into its normal position (Fig. 

In elderly patients it is sometimes impossib| 
re-establish the normal length of the radius, 
cause in the impaction there has been an ac 
disintegration of cancellous bone cells, resu 
in a loss of bone substance which permanc 
shortens the radius. In these cases some 
formity will remain. 

No one method can be made to apply | 
cases, even those of the same type. Varia 
must be made according to the needs of the 
When dealing with fractures one is dealing 
problem in mechanics. A fundamental know 
of the anatomy and physiology is as importa 
dealing with the stress and strain on the fract 
fragments as is the knowledge of physics | 
engineer in undertaking a problem of purel 
chanical construction. The main differen 
that the surgeon must take into consideratio 
fact that power and breaking force are appli 
a fracture during 24 hours of the day, becau 
muscles continue to contract until they enco 
resistance which will counterbalance the str 
of their pull. The surgeon also has the addi 
problem of not being able to exert enoug! 
chanical force directly on the part to be trea 
bring it into alinement and maintain it in 
ment without the hazard of injuring living | 
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Fig. 16. 


Therefore, ingenuity and ability to meet  in- 
dividual requirements are much more important 
in dealing with a fracture than in the average 
engineering problem. 

In the methods given herewith only such me- 
chanical apparatus has been described as can be 
improvised from materials to be found around 
almost any farmhouse. These methods are not 
advocated as the only means of handling such 
problems, but are advanced to point out the fun- 


Anterior and lateral views of comminuted fracture of lower end of the humerus into the elbow joint 
Phe same 24 hours later, after the application of extension. 


damental principles of treatment of certain frac 
tures, and they can be varied by the ingenuity of 
the surgeon to meet the requirements of any 
given case. As stated in the beginning of this 
article, there are certain fractures which cannot 
be reduced and maintained in reduction satis 
factorily without open operation, but the differ 
entiation should be made early in the case and not 
be postponed until faulty union or nonunion has 
resulted. 
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THE RUSSELL EXTENSION METHOD IN THE TREATMENT 
OF FRACTURES OF THE FEMUR 


A REVIEW OF THE ANATOMICAL RESULTS OBTAINED IN A GROUP OF FIFTY-ONE CASEs 


WALTER ESTELL LEE, M.D., Patrapecputa, J. ROSS VEAL, M.D., New Orveans, Loutstana 


N 1923 R. Hamilton Russell, of Melbourne, 

Australia, first published his report of a 

method to obtain reduction of the fragments 
in fractures of the femur. ‘“This employs a natural 
and comfortable position of the extremity, in 
which but a relatively small amount of traction 
is required to restore the balance or equilibrium 
of the muscles of the thigh when it is applied 
distally to the knee joint.” 

In 1927, Ryan of Philadelphia called attention 
to this method, reporting 8 cases; in 1929, Ridgely 
and Bongardt 15 cases; in 1930, Jopson and Brown 
42 cases; and in 1931, Lund published his end- 
results in 22 cases. 

At the Philadelphia meeting of the Clinical 
Congress of the American College of Surgeons 
in 1931, Summey demonstrated the end-results 
of a group of 58 cases of fractures of the femur 
treated by Russell’s extension in which there was 
but one case of non-vnion, caused by the inter- 
position of muscle and requiring open reduction. 
This work has never been published. 

Following this report of Summey, we decided 
to use this method in the surgical services of the 
Graduate Hospital of the University of Pennsyl- 
vania, the Pennsylvania, Bryn Mawr, German- 
town, and Burlington County Hospitals. 

The impression made on Scudder by our first 
report, together with his knowledge that we were 
using this type of extension almost routinely in 
our five hospitals, may be responsible for his 
invitation again to review our results. 
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Fig. 1. Effect of the type of fracture on anatomical 
reduction 


The fact that to years after the publication jf 


Russell’s article we have been able to find in 


literature records of but 87 cases treated by 1 ‘s 


method containing the data required for a criti 
analysis has been a surprise. 

These reports are uniformly favorable and L 
expresses the opinion of the others in saying | 
have been impressed with the ease of applica: 
of this method and by the comfort it affords 
patient. It facilitates the dressing of compo: id 
wounds and makes easy daily inspection id 
measurement. Early massage and other phys al 
therapeutic measures may be given together \ th 
excellent care of the soft structures and adja: nt 
joints. The end-results have been excellent, a) a 
minimum of residual disabilities of the joints |) ve 
occurred compared to those following other m. ‘h- 
ods.” In but one of these reports is there ny 
warning of its limitations, and this is foun: in 
the original article of Russell. ‘‘The appar: ius 
is far from fool-proof and cannot and will jot 
look after itself.” 

Two definite impressions developed very c:rly 
in this study and became more fixed as the work 
progressed: (1) That the results obtained in t/ese 
five hospitals were far from uniform. In fact, they 
varied so much that it was a matter of gencral 
comment. (2) That the average of the anatomical 
results was not as satisfactory as we had belicved 
it to be. 
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Fig. 1A. No. 1. Robson, age 5, Burlington County 
Hospital. Spiral comminuted fracture, upper third of {« nur 
Picture taken before application of extension. 

Fig. 1B. No. 2. Robson, Burlington County Hos. ‘tal 
Age 5. Picture taken at time of discharge from Hos. ‘tal 
Alinement 50 per cent, overlapping 25 per cent, end-t end 
apposition 12.5 per cent, total 87.5 per cent. 

Fig. 1C. No. 1. K. Johnson, Bryn Mawr Ho 
Comminuted intertrochanteric fracture. Picture — ken 
before reduction 

Fig. 1D. No. 2. K. Johnson, Bryn Mawr Ho. ‘tal 
Comminuted intertrochanteric fracture, taken at t of 
discharge. Alinement 50 per cent, overlapping 25 pe: ent, 
end-to-end apposition 22.5 per cent, total 97.5 per « 

Fig. rE. No. 1. J. Johnson, 33 years of age, Gra ate 
Hospital. Oblique fracture middle third of femur. I ture 
taken before reduction. 

Fig. 1F. No. 2. J. Johnson, 33 years of age, Gr. uate 
Hospital. Picture taken at time of discharge fro: hos 
pital. Alinement 50 per cent, overlapping 25 pe: ent. 
end-to-end apposition 17.5 per cent, total 92.5 perc | 
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Fig. 1G. No. 1. Mignon, Burlington County Hospital, 
age 76 years. Oblique fracture middle third of femur. 
Picture taken before application of extension. 

Fig. 1H. No. 2. Mignon, Burlington County Hospital, 
age 70 years. Picture taken at time of discharge. Aline- 
ment 45 per cent, overlapping minus 25 per cent, end-to 
end apposition 5 per cent, total 50 per cent. 

Fig. 11. No. 1. Howard, Burlington County Hospital, 
age 12 years. Transverse fracture middle third of femur. 
Picture taken before application of extension. 

Fig. 1J. No. 2. Howard, Burlington County Hospital, 
age 12 years. Picture taken at time of discharge from hos- 
pital. Alinement 50 per cent, overlapping 25 per cent, 
end-to-end apposition 15 per cent, total go per cent. 
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Fig. 1K. No. 1.) Minton, Pennsylvania Hospital, 63 years of age. Transverse 
fracture middle third of femur. Picture taken before application of extension. 

Fig. 1L. No. 2. Minton, Pennsylvania Hospital, 63 years of age. Picture show 
ing reduction following the application of Russell extension. 

Fig. 1M. No. 3. Minton, Pennsylvania Hospital, 63 years of age. Picture taken 
at time of discharge from hospital, showing failure to maintain the reduction which 
was at first obtained. Alinement 50 per cent, overlapping 5 per cent, end-to-end 
apposition 12.5 per cent, total 67.5 per cent. 
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Fig. iN. No. t. Campbell, Burlington County Hospital, 12 years. Transverse frac 
ture middle third of femur. Picture taken before application of extension. 

Fig. 1O. No. 2. Campbell, Burlington County Hospital, age 12 years. Picture 
taken after application of extension, showing partial reduction. 

Fig. 1P. No. 3. Campbell, Burlington County Hospital, age 12 years. Picture taken 
at time of discharge from hospital, showing failure to maintain reduction which was 
obtained following the application of extension. Alinement 42.5 per cent, overlap 
ping 25 per cent, end-to-end apposition to per cent, total 77.5 per cent 
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We have been forced, therefore, to admit that 


le Impression one receives from the literature 
that it 
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Fig. 1). No.1. Festas, Pennsylvania Hospital, age 10 years. Transverse fracture middle 
third of femur. Picture taken before application of extension. 

Fig. 1R. No. 2. Festas, Pennsylvania Hospital, age to years. Picture taken after appli 
cation of extension, showing partial reduction. 

Fig. 1S. No. 3. Festas, Pennsylvania Hospital, age 10 years. Picture taken at time of 
discharge from hospital, showing failure to maintain the reduction obtained following 
extension. Alinement 50 per cent, overlapping minus 25 per cent, contact minus 25 per 
cent. Rating 50 per cent. 





©: U. V 

Fig. 1T. No.r. Feldman, Graduate Hospital, age 30. Comminuted transvers« 
fracture lower third of femur. Picture taken before application of extension 

Fig. 1U. No. 2. Feldman, Graduate Hospital, age 30. Picture taken at time of 
discharge. Anteroposterior view. 

Fig. 1V. No. 3. Feldman, Graduate Hospital, age 30. Picture taken at time of 
discharge from hospital. Lateral view, showing posterior angulation at site of frac 
ture. Alinement 43 per cent, overlapping 25 per cent, end-to-end apposition 24 pet 
cent, total 92 per cent. 








FRACTURE OF THE FEMUR 


maintain, that it is almost fool-proof, has not 
been borne out by our experience. That it is pos- 
sible to obtain the excellent results exhibited by 
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Fig. 1W. No. 1. Coughney, Pennsylvania Hospital, 49 
years of age. Supracondylar fracture lower end of femur. 
Picture taken before application of extension. Note the 
lower fragment is anterior 

Fig. 1X. No. 2. Coughney, Pennsylvania Hospital, 49 
years of age. Picture taken at time of discharge from hos 
pital. Alinement 50 per cent, overlapping 25 per cent, 
end-to-end apposition 22 per cent, total 97 per cent. 


other surgeons has been demonstrated by us in 
this group of cases, but our results have not been 
uniform, and if this report is to have any value it 
will consist not only in the exhibition of our fail- 


ures, but also in the presentation of explanations 
of these failures. That we have been able to ob- 
tain the results reported by others is shown by 
the fact that 16 of these 51 cases have received a 
rating of from go to roo per cent of anatomical 


restoration. Of these cases 7 were from Hospital 
A, in which we consistently found the best re- 
sults, but there were also 3 cases from Hospital 
B, 4 from Hospital C, and 2 from Hospital D, 
but none from Hospital E. 

In the limited time allowed for the making of 
this survey it has been impossible to study all of 
the factors contributing to our final results, and 
we confined our efforts to an estimation of the ana- 
tomical restoration at the time of the patient’s 
discharge from the hospital, feeling that this offers 
the best index of the efficiency of any method of 
extension or traction. 

In estimating the anatomical restoration of 
these fractures of the long bones we have arbi- 
trarily given 50 per cent for alinement, 25 per 
cent for end-to-end apposition, and deducted 25 
per cent for overlapping. 

Using this rating we found that the average 
anatomical restoration in the five hospitals was 
70.5 per cent. The variations in the results in 


se 

Fig. rY. No. 1. Balcumas, Pennsylvania Hospita 
years of age. Picture taken before application of exter 
Lower fragment is posterior. 

Fig. 1Z. No. 2. Balcumas, Pennsylvania Hospita 
years of age. Supracondylar fracture lower end of f¢ 
Alinement 41 per cent, overlapping 25 per cent, end-t: 
apposition 10.8 per cent, total 52.25 per cent. 
folloy ing 


the five hospitals is the 


tables (Fig. 2). 


shown by 


Hospital A go per cent 
50 per cent 
7o- 8o per cent 
60- 70 per cent 
50- 60 per cent 
Under 50 per cent 
go-100 per cent 
8o- go per cent 
7o- 8o per cent 
6o0- 70 per cent 
50- 60 per cent 
Under 50 per cent 
go-1oo per cent 
8o- go per cent 
7o- 8o per cent 
60- 70 per cent 
50- 60 per cent 
Under 50 per cent 
go-1o0o per cent 
8o- go per cent 
7o- 8o per cent 
6o0- 70 per cent 
50- 60 per cent 
Under 50 per cent 
go-100 per cent 
So- go per cent 
7o- 8o per cent 
60- 70 per cent 
50- 60 per cent 
Under 50 per cent 
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Hospital C 


Hospital D 


Hospital EF 
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In an attempt to find more or less cor ‘ant 
factors which would be operative in the fi © in- 
stitutions and which would account for hese 
variable results, we have analyzed (1) the | :¢ ol 
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Fig. 2. 
in five hospitals. 


Fig. 3. Comparison of the results in growing and adult bones. 


the patients, dividing them into two groups, under 
i8 and over 18, with the classification of adult 
and growing bones; (2) the character of fracture, 
spiral, oblique, transverse or comminuted; (3) the 
location of fracture, intertrochanteric and sub- 
trochanteric, upper third of the femur, middle 
third of the femur, lower third of the femur and 
supracondylar; (4) the interval of time between 
the receipt of the injury and the application of 
the extension, using 12 hours as the minimum; 
5) an estimation of the efficiency of application 
of the extension according to the principles out- 
lined by Russell, or of failure to maintain these 
principles subsequent to its application; and (6) 
the premature removal of the apparatus. 

It seemed reasonable to divide these factors 
into two groups: first, those over which the sur- 
geon had no control, and second, those over 
which he should have had complete control. 

The factors over which the surgeon had no 
ontrol and which in our statistics appear to have 


Comparison of the anatomical reduction obtained by Russell’s extension 


definitely influenced the results are: (1) the age 
of the patient; (2) the type of the fracture; and 
(3) the location of the fracture. 

The factors over which the surgeon should have 
had complete control were (1) the time elapsing 
between the receipt of the injury and the appli- 
cation of extension; (2) the efficiency of the ap- 
plication of the apparatus and the success or 
failure to maintain the principles of Russell sub- 
sequent to its application; and (3) the premature 
removal of the apparatus before solidification of 
the callus. 


UNCONTROLLABLE FACTORS 


Age. Contrary to our expectations, there was 
practically no difference in the anatomical re- 
duction obtained in the growing (69.5 per cent) 
and in the adult (70.2 per cent) bones. We wish 
to make clear that this does not refer to the end- 
results or the functional results, but to the ana- 
tomical restoration that existed at the time of the 
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4. Effect of location of fracture on anatomical reduction by Russell’s extension. 
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Fig. 5. Effect of time of application of Russell’s extension on failure to obtain ana- 
tomical reduction. 
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Causes of failure in obtaining end-to-end apposition. 
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Fig. 8. Causes of failure 
discharge from the hospital. The repeated state- 
ments of Ashhurst, Speed, and others, that short- 
ening as a rule may be disregarded in early 
childhood, and of Pfeiffer that he never saw a 
fracture in the shaft of the femur of a child that 
did not give a good result, applies to the final 
results in all of these fractures in growing bones 
(Fig. 3). 

There is a wide range in the ages of the patients 
included in this study. The youngest was 4 years 
of age. His fracture was of the transverse type 
and was located in the middle third. There was 
an overlapping of 2 centimeters. Excellent reduc- 
tion was obtained. The oldest patient was 79 
years of age. Her fracture was also transverse, in 
the middle third, and had 4 centimeters over- 
lapping. Excellent reduction was obtained. 

In the growing bone group, i.e., patients below 
the age of 18 years, there were 20 fractures. Six 
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to obtain proper alinement. 


of these were under to years of age. There were 
12 between the ages of 1o and 15 years. Two 
cases were 16 years of age. Five of the fractures 
were in the upper third, and 15 in the middle 
third. Eleven were transverse, 4 were com 
minuted, 3 were oblique, and 2 were spiral. 

The average time of Russell extension in this 
growing group was 35.4 days. The average stay 
in the hospital was 49 days. The final average per- 
centage of anatomical reduction was 69.5. 

In the adult group there were 31 fractures. 
Three were intertrochanteric, 4 in the upper third, 
16 in the middle, 4 in the lower third, and 4 were 
supracondylar. According to the type of fracture, 
we find 16 were comminuted, 9 were transverse 
and 6 were oblique. The average time in Russell 
extension for this group was 37.2 days; the average 
stay in the hospital, 66.1 days; the final average 
percentage of anatomical ‘reduction, 70.2. 
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Fig. 9. The R. Hamilton Russell method of extension. 
(From Brit. J. Surg., 1924—11.) 


Type of Fracture. The best rating obtained was 
in the spiral fractures, next the comminuted, then 
the oblique, and the lowest rating was in the trans- 
verse fracture (Fig. 1). 

Spiral fracture, average rating 95 per cent of anatomical 
reduction. 

Comminuted fracture, average rating 79.5 per cent of 
anatomical reduction. 

Oblique fracture, average rating 69.1 per cent of ana- 
tomical reduction. 

Transverse fracture, average rating 63.4 per cent of 
anatomical reduction. 

In analyzing the types of fractures in this series 
we find 2 were spiral, 20 were comminuted, g were 
oblique and 20 transverse. The two spiral frac- 
tures (Fig. 1A and B) were in growing bones and 
excellent reduction was obtained, 95 per cent. 
The average percentage of reduction for the com- 
minuted group (Fig. 1D and 3U) was 79 per cent, 
for the oblique (Fig. 1E), 69.19 per cent, and for 
the transverse 63.48 per cent (Fig. 11). 

Location of the Fracture. In this group of 51 
fractures (Fig. 4), 3 were intertrochanteric, 9 
were in the upper third, 3 in the middle third, 
and 4 were supracondylar. The best results were 
obtained in fractures of the lower third of the 
femur, 96 per cent; in the intertrochanteric frac- 
tures, 80.3 per cent (Fig. 1C and D); the middle 
third of the femur, 70.97 per cent (Fig. 1Q and 
R); and in the supracondylar fractures, 63.41 per 
cent (Fig. 1W, X, Y, Z). The lowest rating was 
obtained in fractures of the upper third of the 
bone. Note the wide difference in results ob- 
tained in fractures of the upper and lower 
thirds. The short upper fragment in fractures 
of the upper third often caused anterior an- 
gulation. Excellent results were obtained in 
the intertrochanteric and lower third types. In 
one of the supracondylar fractures the distal 
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Fig. 10. Details of pulley arrangement at foot of b 
(From Brit. J. Surg., 1924—11.) 


fragment was anterior and perfect reduction : 
sulted. In the others, however, the distal frag- 
ments were posterior and unsatisfactory resu! 
were obtained. 


CONTROLLABLE FACTORS 


In analyzing the controllable causes of failure 
to obtain and maintain reduction we find three 
main factors were operative. The first of these 


was delayed application of the apparatus. ly 


this we mean that extension was applied later 
than 12 hours after the fracture occurred. The 
second factor was improper application of the 
principles of Russell’s extension. Here the 
paratus was not applied properly or it was not 
maintained properly throughout the healing stage. 
The third factor was premature removal of the ex- 
tension. By this we mean that the extension was 
removed before adequate callus had formed to 
maintain reduction. Premature removal often 
resulted in overlapping or angulation. 


DEFORMITIES 


As noted above, we have allotted 50 per cent 
to proper alinement of the fragments, 25 per «ent 
to full end-to-end apposition, and have deducted 
25 per cent for overlapping. 

In 19 fractures healing took place with scme 
overlapping of the fragments (Fig. 6). The great- 
est amount of overlapping was 4 centimeters, the 
average being 2 centimeters. Seven, or 35 per 
cent, of these cases were in growing bones and 12, 
or 36 per cent, in adult bones. 

In studying the causes of failure to overcome 
overlapping we find that in 52.63 per cent oi the 
fractures it was due to delayed application of the 
apparatus; improper application and maintenance 
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of the principles of Russell was responsible in 
20.3 per cent, and premature removal of the ap- 
paratus in 21.05 per cent. The average days in 
Russell’s extension was 26.7. The results noted 
above show clearly the importance of early ex- 
tension. 

In 16 of the total of 51 fractures there was 
either failure to obtain end-to-end apposition (Fig. 
7) or to maintain it after the fracture was reduced. 
Seven, or 35 per cent, were in growing bones, and 
9, or 27 per cent, in adult bones. 

In analyzing the causes of failure to obtain 
end-to-end apposition we find again that delayed 
application of extension was the most important 
single factor, accounting for 43.75 per cent of 
the cases, improper application of the principle 
was second with a percentage of 33.35 per cent, 
and premature removal accounted for the re- 
mainder, or 18.75 per cent. Average time in Rus- 
sell’s extension was 24 days. 

Eighteen, or 39.2 per cent, of the cases of this 
series presented from 5 to 25 degrees of improper 
alinement. Six, or 30 per cent, were in growing 
bones and 12, or 36 per cent, in adults. We have 
calculated the amount of improper alinement in 
degrees of angulation or deviation of the frag- 
ments from the normal weight-bearing line. The 
average angulation was 14 degrees, the deviation 
10 degrees. In 15 there was some angulation, rr 
posterior and 4 anterior. Ten cases showed some 
deviation, 6 being external and 4 internal. 

In analyzing the causes of the failure to obtain 
and maintain proper alinement (Fig. 8), we find 
that delayed application accounted for only 27.77 
per cent. Improper application of the principle 
was the main factor here and accounted for 61.11 
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Fig. 12. The spreader used in Russell’s apparatus. 
(From Brit. J. Surg., 1924—11.) 


per cent of the cases. Premature removal of the 
apparatus came last with a percentage of only 
11.11 per cent of the cases. The average number 
of days in Russell’s extension was 22. 

In summarizing we tind that delayed applica- 
tion was the most important factor in our failures 
to overcome overlapping and obtain end-to-end 
apposition of the fragments. Improper applica- 
tion of the apparatus was by far the most com- 
mon cause oi failure to obtain and maintain proper 
alinement. 

It is interesting to note that all of the factors 
mentioned are easily overcome by adhering strict- 
ly to the principles laid down by Russell in his 
original paper. The Russell method of extension 
in fractures of the femur is described by him as 
follows: 


The apparatus shown in Figure 9 consists in a sling 
beneath the knee and horizontal traction on the leg. The 
arrangement provides that the pull on the leg shall be 
nominally modified by the friction between the pulleys 
and cords. The special apparatus required is as follows: 

1. An ordinary head-to-foot bar that can be shifted 
laterally as required. This can be fitted to the ordinary 
four-poster bed; but a more convenient way is to use two 
uprights, one at the head and one at the foot, securely 
lashed to the bedstead. The foot of the bed should be ele- 
vated to insure counter-extension by the weight of the 
torso. 

2. An arrangement to which may be attached a couple 
of pulleys beyond the foot of the bed. These pulleys (Fig 
10) should be on a horizontal line with the foot of the pa- 
tient when the leg is lying horizontally on the pillow with 
the heel just clear of the bed. A convenient wood or iron 
bracket can easily be made by the carpenter or the splint 
maker. 

3. Four block pulleys and suitable flexible cord. 

Application of the apparatus. The use of an anvesthetist 
is not required in children. In muscular adults we have 
found spinal anesthesia to be of the greatest advantage 
(Lee-Veal) 

1. The leg, having been prepared in the ordinary way, 
is fitted with a spreader or block close to the sole of the 
foot by the method similar to that used in Buck’s exten- 
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sion, although there are two important differences: (a) 
the strapping is not carried above the knee; (b) the 
spreader is provided with a pulley. A pattern of the 
spreader which we have found convenient is shown in 
Figure 12, but its essential feature is that it must be wide 
enough (5 inches) to deflect the strapping sufficiently to 
protect the malleoli from pressure. A light bandage over 
all, from the roots of the toes to the knee, is ready. 

2. The application of the pulleys (Fig. 9). First pulley 
A is tied to the overhead bar in such a position that a ver- 
tical dropping from it shall meet the leg well below the 
knee. Pulleys B and D are to be attached separately to 
the bar beyond the foot of the bed; pulley C is attached to 
the spreader. 

3. The knee sling is now placed beneath the knee, which 
all this time has been lying comfortably on a pillow. The 
sling should be broad and soft; a soft rough bath towel 
suitably folded answers well. The ends of the sling are now 
securely tied together with a cord, which is then passed 
through the pulleys in the following manner: (a) up to 
pulley 1; (b) to pulley B beyond the bed; (c) to pulley C 
on the spreader; (d) to pulley D (companion to B). 

4. The surgeon now stands at the foot of the bed and 
slowly applies extension to the leg and then the weight is 
attached. He next takes a soft pillow and adjusts it com- 
fortably beneath the thigh to prevent gravitational sag- 
ging at the site of the fracture. Care must be taken that 
the pillow is really soft; a common fault is to have a too 
hard and tightly stuffed pillow for this purpose. Next he 
looks to the heel; it must not be touching the bed, and he 
arranges another soft pillow beneath the leg and the tendon 
of Achilles to prevent it from doing so. Now the patient 
will be absolutely comfortable and rest of mind and body 
including thigh muscles) will come to him. Finally careful 
measurements are taken of the lower extremity, of the 
anterior superior spine, the upper margin of the patella on 
either side. 

“The usual extension weight required for adults 
is 8 pounds; for infants and older children %4 to 
4 pounds. These weights, it will be noticed, are 
doubled by the pulley arrangement nominally; 
but in fractures it would seem that there is con- 
siderable modification of the pull one way and 
another, and considerable latitude within the 
range of efficiency. The truth seems to be that a 
very moderate pull is adequate, provided it is 
fairly constant and comfortable. At the end of 
the third week Russell always seeks to reduce the 
weight. The surgeon’s duty will be to take the 
measurements at least every morning and eve- 
ning, and adjust the pillows beneath the thigh and 
leg so that there is no backward sagging at the 
site of fracture, and the heel shall not be in con- 
tact with the bed. Very little is required of him; 
but while it is very little and very easy, yet it is 
absolutely indispensable and must be faithfully 
given. The method is far from being ‘fool-proof’ 
and cannot and will not look after itself. The re- 
lation of the fragments should be checked by X- 
rays until reduction is obtained.” 

Again quoting Russell: 

In surveying what one has thus accomplished, we find 
the thigh muscles are being extended by the combination 





of two forces. It is impossible to attain this by a singk 
force acting in a straight line. The diagram (Fig. 11) will 
make evident the relative action of the forces employed 
By constructing a parallelogram of forces it is seen that 
the resultant force will lie in the line of the thigh. Again, 
it will be noted that we have apparently taken no measures 
to secure and preserve good alinement; as bad alinement 
need never be seen in fractures treated in this way. 





In his original report Russell states that expe 
rience has shown that the practice presents difii 
culties and pitfalls that have to be known anc 
recognized, and what at first appeared to be 
small details in the management of the cords and 
the pulleys turned out to possess unexpecte: 
possibilities, and he, in a very valuable way, ex 
plains the causes of some of the poor results i: 
this series of cases. 

The most frequent of all errors, according tv 
Russell, is that the foot is too high off the bed. Th: 
heel should be almost, but not quite, touching 
the bed. When the heel is too high a great part oi 
the weight is employed in counteracting th: 
weight of the limb, which, of course, subtracis 
from the extension on the thigh muscles. Upon 
examining the parallelogram of forces one wil! 
clearly appreciate that the horizontal force 
diminished as the heel is raised above the le\ 
of the bed. Russell feels that this has been a ve 
common error in his application of the extensiv: 
Another influence upon the efficiency of the ¢ 
tension and the reduction of the overlapping is 
the faulty direction of the upward pull on th: 
knee. If Pulley A is wrongly placed nearer 
the head of the bed than it should be the resi 
is an upward pull which causes the horizon! 
pulley to pull against instead of co-operating with 
it. The position of pulley 4 should be such as 
increase the effect of the extension, and the cha: 
of its position frequently will make possible the 
complete reduction of the fragments, as in 
Hodgen splint. 

Another cause of failure to overcome short: 
ing and restoration of the normal length of ‘he 
bone is the use of too much weight. This is most 
frequently seen in children. If all the conditi: 
which we have outlined, namely, position of the 
leg and foot in relation to the bed, the position vi 
pulley A in relation to the knee joint, are s 
that the parallelogram of forces is as it should 
but the weight is excessive, we will find that 
pelvis is pulled down on the injured side so that 
the patient lies very obliquely. When the px 
is pulled downward, the limb is brought int 
position of extreme abduction, when sagging of 
the fragments will occur and there will be shurt- 
ening of the limb. (Fig. 289 of Russell’s diagram, 
p. 500.) 
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Finally, the most momentous, according to 
Russell, of the difficulties is the interposition of 
muscles, or the thrusting of a fragment through 
muscle, periosteum or other fibrous tissue and its 
incarceration in such a way that the end of the 
iragment cannot be apposed. It is this type of 
case which he thinks requires immediate opera- 
ition and open reduction. 

Russell claims that there is only one kind of 
iaulty alinement or angulation that is likely to 
complicate fractures when treated in this way, 
and that is the gravitational backward sagging 
at the site of the fracture. This he says is due to 
the lack of the most ordinary care, namely, the 
omission of the pillow support to the under surface 
of the thigh beneath the fracture. In our cases 
we found that anterior angulation in the upper 
third has been almost as frequent as posterior 
angulation in the middle and lower thirds, and 
although Russell claims that outward or inward 
deviation is practically never seen, we find that 
it has occurred too frequently in our group of 
cases. Our experience has coincided with that of 
Ridgely and Bongardt, that it is necessary to use 
more weight than Russell or Ryan employ. 
Twelve pounds of weight in adults is the mini- 
mum. 

CONCLUSIONS 

From this statistical study of a group of 51 
fractures of the femur treated in five different 
hospitals, we feel that to obtain the maximum 
results from the Russell extension method in 
fractures of the femur one must: 

1. Apply the extension at the earliest possible 
moment after the receipt of the injury. After 3 
hours the efficiency of the extension is opposed 
by the contraction of the muscles and the effec- 
tiveness of the extension decreases from hour to 
hour. 

2. That the extension must be applied exactly 
as Russell has prescribed. 

;. That the position of the patient and every 
detail of the apparatus must be meticulously re- 
adjusted as soon as it becomes disarranged. In 
young children and in restless individuals this 
may require almost an hourly inspection. This is 
not peculiar to the Russell extension method, 
which is really a suspension apparatus, for such 
care is necessary in all methods of suspension 
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used in the treatment of fractures. In our expe- 
rience premature removal of the extension has 
been one of the most serious faults. Although 
Russell feels that 4 weeks is more than enough, 
it has not been so in our group of cases, and Lund 
reports that the average time of extension in his 
cases was 12 weeks. 

4. In speaking of the results in any method of 
treatment of fractures of the femur one must re- 
member that the type of the fracture and the site 
of the fracture probably have more effect upon 
the anatomical restoration of the lesion than any 
method of treatment, and that the spiral, com- 
minuted and oblique fractures in the intertro- 
chanteric region or in the lower third of the femur 
always give the highest percentage of anatomical 
restoration. In a review of the literature of the 
Russell extension method it is surprising to find 
how many of the reported cases are of these 
favorable types. 

SUMMARY 

We have deliberately tried to avoid the ex- 
pression of personal opinions in this report, but 
Dr. Scudder tells us that in so doing we have 
failed to understand the object of the symposium. 
Therefore, for any criticism which we may re- 
ceive for showing the same weakness that we have 
condemned in others Dr. Scudder must take the 
blame. 

We plan to continue the use of this method in 
the treatment of fractures of the femur in chil- 
dren beyond the age (4th to 6th year) when 
Bryant’s vertical extension is not applicable, and 
in the favorable types of fractures in adults, i.e., 
the spiral, oblique, comminuted, fractures occur- 
ring about the trochanters and in the middle and 
lower thirds of the femur. When we find that we 
are not succeeding we will quickly abandon this 
method for skeletal traction. 

We will not attempt to use it in supracondylar 
fractures or in fractures of the upper third in 
muscular individuals. 

The unfavorable results which we have ob- 
tained should, we feel, be credited to our failure 
to understand the principles of this method and 
to appreciate its limitations, and should not in 
any way be considered as condemning the Russell 
method of extension. 
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PATHOLOGICAL FRACTURES 
E. L. ELIASON, M.D., F.A.C.S., PHILADELPHIA 


A PATHOLOGICAL fracture is one occurring 
f from an insignificant force acting upon a 

bone already weakened by disease. It is 
often spoken of incorrectly as being spontaneous 
in forigin, which implies sudden apparent cause- 
less occurrence. Each so called ‘‘spontaneous 
fracture” however, has a definite pathological 
basis. Each pathological fracture, depending 
upon its etiology, varies as to its treatment 
and prognosis. Pathological fractures caused by 
benign or chronic conditions have a favorable 
prognosis, as a rule, while those due to malignancy 
and acute suppuration, improperly treated, have 
an unfavorable one. 


TABLE I.—PERSONAL SERIES 


Bone disease Cases Percent Group Group per cent 

Carcinoma 43 3 4.6} 

Sarcoma. 15 12. | 

ta II 8.8 | 78 63. Tumors 
Myeloma... . 7 5.6 

Hypernephroma I '3| 

Endothelioma. . I 8) 

Sarcoid... I 8) 

Osteomyelitis . 12 9.8 16 13. Infections 
Ms seena00< 3 2.6 

Paget’s disease. 2 1.6 


Osteogenesis imperfecta. 


ROE 7 $6 17 13.6 Nutritions 
Osteomalacia. .. I 8 
Hyperparathyroidism . I 8) ; 
Atrophy. . 6 +4 13 10.4 Miscellaneous 
Unknown 6 4.8 
Totals. 124 100. 124 100. 
ETIOLOGY 


Fracture statistics on the whole are deficient 
in complete analytical figures as to the relative 
causes of pathological fracture. Many cases origi- 
nating as osteomyelitis, malignancy, etc., are 
overlooked or not reported because of the major 
interest of the etiological disease. Statistics rela- 
tive to the incidence of disease in causing patho- 
logical fractures vary, too, with the size and type 
of hospitals. Speed states, for example, that at 
the Cook County Hospital he sees a large number 
of pathological fractures due to syphilis each year. 
His is a much higher figure than are those in 
smaller hospitals. Until a much larger number of 
these cases are available for study the knowledge 
of pathological fractures will be largely individual- 
istic. Table I depicts a personally collected series 
from two hospitals. From this series it will be 
noted that bone tumors, benign and malignant, 
occupy the most important rdéle in the production 


of pathological fractures. At the same time it | 
unfortunate that the entire subject of bone tumo: 
is one which is so controversial. Often the diag 
nosis must be made on the X-ray film, frequent}: 


with uncertainty. Indeed, the microscopic diag- 


nosis of a questionable lesion, even in the han: 


of the best pathologists, is often a difficult one 


to make. Considerable strides, however, a 
being made by the Committee on the Regist: 
of Bone Sarcoma and others and today mu 
more dependable figures are at hand than w 
the case when the writer presented this subje 
three years ago.! 

Speed finds malignant disease to be the m 
common cause of pathological fracture. This 
indirectly confirmed by Christiansen, who, analy 
ing 1000 cases of bone tumors (disregardi 
fractures for the moment) found 918, or 91.8 p 
cent, were malignant (Waring). Judging fr: 
the personal series and from the observation oi 
others, it is probably quite safe to say that bone 
tumors (malignant and benign) are the chief cause 
of pathological fracture, inflammatory changes 
second, nutritional disturbances third, and neurv- 
trophic changes fourth (Table I). 


INCIDENCE OF BONE INVOLVEMENT 


The incidence of pathological fracture is found 
to be greatest in the long bones connected with 
the trunk. The femur apparently suffers mos' 
The humerus, tibia, and radius are the next most 
often fractured. The statistics of others appr 
mate the personal ones given below. 

In addition to the pure physical causes gov: 
ing the bone involved, there is also an anatomi: 
pathological combination that makes for fracti 
site incidence. Bone disease, which leads 
pathological fracture, is found more often in te 
long bones than in the flat. The cancellous | 
tions are frequently affected. Certain bon 
sions tend to appear in the epiphyseal porti 
rather than in the shaft, and consequently mu: ‘e¢ 
action, greatest near a joint, accentuates any {fc ce 
upon the potentially weak part. 

In an incomplete, personal series, we find ‘he 
bones most affected by pathological fractur: 
be as shown in Table II. 

Bone metastasis from organic malignant 
ease may occur in flat or long bones. Flat bos 
are seldom subjected to trauma, except by dict 


1Eliason and Wright. Surg. Clinics N. America, vol. x, 1335- 
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TABLE II.—PERSONAL SERIES 


involved Cases Per cent 
| e 6 18.5 

rus 21 10.9 
\ ple 8 0.7 
| - ) 
i ( 8 
| ) Ss 
| s 5 
\ rit 1.( 
\ tarsal 1.6 
I nges 1.6 
{ le I 5 
( I 5 
I t 5 
\ ible I Ss 
Oo leis I s 

als 124 I 


force while long bones are subject to direct and 
indirect forces; the latter includes torsion and 
weight bearing as well as muscle play. One seldom 
secs a pathological fracture of the skull, ilium, 
bones of the face, carpus or tarsus. 

In 13,055 fractures at the University Hospital 
up to August 1, 1932, the pathological incidence 
was 0.42 per cent. 


AGE AND SEX 


Pathological fracture occurs most often in the 
extremes of life and is determined largely by the 
disease which predisposes to the fracture. Nu- 
tritional defects as rickets and scurvy, for ex- 
ample, occur in youth, likewise do bone cysts, 
giant cell tumors, and osteitis fibrosa cystica. 
Sarcoma occurs in youth and early adult life 
more often than in the aged, while carcinoma 
and neurotrophic or atrophic changes occur 
oftenest in late, middle, and advanced life. Acute 
infectious conditions occur in the first age period 

1 to 20, whereas the chronic infections do not 
discriminate. These factors are more intimately 
referred to under their respective headings later. 
It may be well to note at this time that the prog- 
nosis, as a rule, is better in the younger patients 
than in the older ones. One might even say that 
the younger the patient and the earlier the disease 
(with but a few exceptions), the better the prog- 
nosis, and the older the patient or the longer the 
period of the disease, the more dubious is the 
final hoped for result. 

CLASSIFICATION 

For reference purposes we have classified the 
iragility of bones under three major headings. 
Fragility is generally due to a local lesion, a sys- 
temic affection, or an hereditary diathesis. 

Fragility due to local lesions. Bone cysts. The 
iirst under consideration is local cystic disease 
of bone. Under this heading are included osteitis 
librosa cystica (giant cell tumors, bone cysts, etc.) 
Blood or dentigerous cysts of the jaw, hydatid 
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Fig. 1, left. Bone cyst or osteitis cystica fibrosa with frac 
ture. Boy, 8 years old. Insigniiicant fall. Roentgenogram 
shows typical lesion of a large bonecystinvolving upper third 
of humerus, through which there has occurred a pathological 
fracture. The cyst has produced some thinning of the cor 
tex, but shows little tendency to expansion of the bone 
The apparent trabeculations are evidently fractured por 
tions of the thin bone shell. It begins as a medullary prox 
ess, is osteolytic, usually single, does not invade the soft 
parts, and appears nearer the center of the diaphysis than 
does giant cell tumor, which hugs the epiphyseal area 

Fig. 2. Bone cyst with fracture and union. Same patient 
as in Figure 1, 2!2 years after fracture. The X-ray shows 
the bone practically restored to normal. There is slight 
deformity and some increased thickening of the cortex with 
sclerosis at the site of the fracture. It is interesting to note 
that the healed fracture site is much farther down th 
shaft of the humerus than was the cyst 2!. 


years pre 
viously. 


TABLE IILl.—-CLASSIFICATLION 


a. Fragility due to local lesion: 
1. Tumors: 
Benign cysts (osteitis fibrosa cystica 
droma, thyroid. 
Malignant—carcinoma, sarcoma, —hyperneph 
roma, endothelioma, multiple myeloma 
2. Infections: 
Acute—-Calvé-Perthes, Kechler’s, Kuemmell’s, 
Keinboch’s and Osgood-Schlatter disease 
Chronic— tuberculosis, syphilis, Paget's 
3. Chemical and pressure causes 


, enchon 


b. Fragility due to general disease 
1. Neuropathic 
2. Senility. 
3. Osteoporosis of disuse. 
4. Osteomalacia, rickets, scurvy, et 
5. Metabolic disturbances, diabetes, 


hyperparathy 
roidism. 


c. Fragility due to hereditary disease: 
1. Osteogenesis imperfecta. 
2. Osteosclerosis (marble bones 
3. Gaucher's splenomegaly. 


and actinomycosis cysts and endochondromata 
of the phalanges and metacarpals are likewise 
included by some (French, Waring). Primary 
cysts will be considered first. Blood cysts are 
found in degenerating sarcoma (French). Hyda- 
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Fig. 3A. Fig. 3B. Fig. 4. 


Fig. 3. Metastatic carcinoma. Woman aged 52 years, primary lesion in the breast 
with generalized bone and visceral metastasis. Note the “decayed wood” appearance 


of the lesion before the fracture occurred, A. B shows the fracture 8 weeks after 
the insignificant trauma. Abundant callus is present and union is solid. Carcinoma 
of the breast causes frequent metastasis to the bones. It is a destructive process, 


usually beginning in the medullary canal and gradually increasing in size and destroy 
ing the cortex. It may ultimately weaken the shaft to allow a pathological fracture. 
Carcinoma of the breast very frequently causes the osteolytic type of metastasis but 


it may cause the osteoplastic type 

















tid cysts are uncommon in America, but may be 
present in individuals who have lived in coun- 
tries where the disease is prevalent (Russia, 
Armenia, and the East). Such cysts affect the 
diaphyses of the long bones as a rule, and convert 
the shaft into a thin walled tube which undergoes 
fracture as a result of slight trauma or muscular 
action. The existence of such cysts would hardly 
be suspected unless there were known hydatid 
disease elsewhere, especially in the liver. Cysts 





Fig. 4. Osteogenic sarcoma. R. R. 38, female, with a history of pain and swelling in 
the left lower thigh for 10 months. Osteomyelitis suspected because of the duration. 
X-ray picture showed pathological fracture, diagnosis osteogenic sarcoma. A second 
picture taken 7 weeks later showed a moderate increase in the area of bone production 
about the pathological fracture with an increase in the soft tissue involvement about 
the lesion. Lesion apparently is progressing. No union. Microscopic diagnosis—sar 
coma. Osteogenic sarcoma is a malignant disease usually occurring in the large 
bones, more frequently in the upper tibia and lower femur. It occurs between the ages 
of 10 and 20 years. It is usually an osteolytic process, beginning in the medullary 
canal or from the periosteum. It does not cause expansion of the bone but causes 
destruction. It evades the surrounding tissues. When it is of periosteal origin, it 
very frequently causes a perpendicular striation of the new bone formation. The 
destruction of bone very frequently leads to a pathological fracture. 


of the jaw or dentigerous cysts may be th 
of fracture. Landois has pointed out that 
due to echinococcus, cysticercus, actinomyco 
chronic osteomyelitis of bacterial origin mi 
sult in fracture. While fracture through s 
cysts often cures such cysts (osteotis fi 
cystica) fractures resulting from other ty] 
cysts usually require open reduction and « 
tage. Treatment other than immobilizatio 
depend on the treatment of the causative f 


site 


sts 














ELIASON: 


ig. 5. Hypernephroma. O. K. male, 59, presenting an 
pathological fracture of the left upper femur due to 
ernephroma (metastatic). Patient operated upon 5 
rs previously for hypernephroma of the kidney. Three 
rs later developed pain in the left hip and suffered a 
hological fracture. One year later this had apparently 
ed and caused no trouble. Patient admitted for a 
« ordotomy to relieve pain incident to metastasis to the 
| ibar spine. X-ray examination of pelvis showed an old 
1, hological fracture of the neck of the left femur, the neck 
© ‘he femur being absent and no union apparent. Metas- 
t's present involving upper femur, pelvis, and lumbar 
s; ie. Hypernephroma frequently causes bone metastases. 
| » process is usually destructive and is very similar to 
t) t found in metastatic carcinoma. At times, however, 
es ecially in the vertebrae, it causes a condensing type of 
m: lastasis that may simulate prostatic carcinoma. Still, at 
ot ver times, there are areas of rarefaction and condensa 
tion, showing a mixed type of cell in the metastatic process. 





Fig. 6B. 


Fig. 6A. 


ig. 6. Male, aged 32, with a history of neuralgic pains 
in his arm and shoulder for 18 months previous. On Janu- 
ary 24, 1930, while steering a small car, he suddenly expe 
rienced a sharp pain and helplessness in his right arm. His 
physician diagnosed a fracture and the X-ray examination 
revealed the above described as a fracture through a bone 
cyst, myeloma or giant cell tumor. The X-ray picture, A, 
taken 3 months later shows extensive absorption of bone 
with no regeneration and no union of the fracture. The 
diagnosis now was sarcoma or Ewing’s tumor, or giant cell 
tumor. A cortical lesion diagnosed as bone cyst was dis 
covered in the shaft of the ulna of the same limb, other 
bones of the skeleton were negative for tumor evidence. 
lhe lesion of the humerus was excised and a fibula trans- 
plant resulted in an excellent union. The roentgenogram, 
B, was taken 3 years later. The microscopical diagnosis was 
angio-endothelioma. 
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Fig. 7A. Fig. 7B. 
lig. 7. Multiple myeloma. The patient, a woman, aged 


40, was receiving X-ray treatment for multiple myeloma 
involving the skull. Pathological fracture of left femur, fol 
lowed few weeks later by fracture of right femur while be 
ing turned in bed. Union in both limbs. Patient subse 
quently had pathological fractures of spine, left humerus 
and left femur, union occurring in all the long bone frac- 
tures. Succumbed to bronchopneumonia. Multiple mye 
loma is a malignant process, usually occurring in indi 
viduals between 50 and 60 years of age. It involves, more 
frequently, the spine, ribs, and sternum. It is an osteo 
lytic process, completely destroying the bone, beginning 
more or less in the medullary portions of the bone but may 
actually begin in the cortex. When it occurs in the spine, 
there is a widening and flattening of the vertebra due to 
the loss of strain in the vertebriv, and stress and strain of 
the muscles. Pathological fractures occur very frequently. 
Multiple myeloma must be differentiated from metastatic 
carcinoma and parathyroid disease. 








lig. 8. Pathological fracture due to neglected osteo 
myelitis of 9g weeks’ duration. Diagnosed rheumatism by 
the first physician. Abscess and fracture resulted. Condi 
tion spread to shaft and caused a second fracture. Ampu 
tation eventually performed. X-ray picture shows a frac- 
ture of the surgical neck of the humerus through a rarefied 
area which extends for a considerable distance down the 
medullary cavity of the bone. A low grade osteomyelitis 
showing but slight reaction to the infectious process. It is 
impossible to make an early X-ray diagnosis of acute osteo- 
myelitis as it takes about 11 to 14 days to cause changes 
sutticient to justify one in making such a diagnosis. One 
should never wait for a positive X-ray report before mak 
ing this diagnosis clinically 


28s 

Fig. 10. Syphilitic osteomyelitis of clavicle with patho- 
logical fracture. Male, 32 years old. No injury. Fracture 
painless. Large spleen. Fifty neosalvarsan injections. 
Secured good union. X-ray examination shows generalized 
mottling of the involved portion of clavicle with increase in 
width of the bone due to the accompanying periosteitis with 
new bone formation. Osteomyelitis, due to syphilis, is 
slightly different from the usual osteomyelitis in that any 
periosteal proliferation assumes perpendicular striation 
whereas in ordinary osteomyelitis the periosteal prolifera- 
tion is laid down parallel to the shaft. Syphilitic osteo- 
myelitis, just as in the other type of osteomyelitis, is a 
proliferative and destructive process, which is always sub 
ject to fracture due to the weakened condition of the bone 
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Fig. 9. Acute osteomyelitis of femur with patholog 
fracture. Boy, 13 years old. Hurt thigh in football. 
cision revealed an abscess; X-ray examination, a periost 
Three weeks later present picture showed fracture. X 
shows an oblique fracture at the junction of the middle 
upper thirds of the right femur. The periosteum is 
vated and thickened and there is an irregularity 
mottling of the bone in the region of the fracture indicat 
of an acute osteomyelitis. 
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v 


Fig. 12. A, Paget’s disease with pathological fracti 
femur. Female, 73 years old. While standing, leg ° 
way’; very slight discomfort. X-ray shows marked 1 
ening of the cortex and irregular areas of bone de 
widening of the medullary canal and increase in the ' 
of the bone trabecule. X-ray of the skull will u: 
confirm this diagnosis. B, Shows union ten weeks 
Russell traction treatment. Note the dense callus form 
X-ray shows a pathological fracture in the right 
junction of the middle and lower thirds; fragmet 
good position; considerable bone callus at the site o! 
ture. The entire shaft shows diffuse, irregular ar 
increased bone density. Considerable thickening of « 
throughout. The appearance is that of Paget’s disea 
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Fig. 11. Sarcoid. J. C., 20, male, hospitalized for the 
treatment of malignant hypertension. No complaints 
referable to the hands and feet, though these were swollen, 
clinically suggesting gout. X-ray examination showed 
lesion involving the phalanges, metacarpals, and meta 
tarsals, chiefly rarefaction. Diagnosis of sarcoid made. 
Four months later re-examination of the hands showed an 
improvement in the appearance evidenced by a recalcifica 
tion especially in those areas previously showing the great- 
est decalcification. Pathological fracture of the proximal 
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phalanx of the left ring finger evident at this time. Patient 
came to autopsy subsequently. Pathological examination 
of tissue removed from affected bones is typical of sarcoid 
Sarcoid is a low grade tuberculous infection involving 
mainly the bones of the hand and feet, especially the 
phalanges. It may involve the cortex and medulla. It is 
necessary for this condition to be differentiated from Yaws 
or syringomyelia and possibly, smallpox. The process is 
usually in the ends of the phalanges and invades the joints 
It is a destructive process 





_ Fig. 13. Osteochondritis juvenalis femoris; girl, aged 11, 
n June began limping. In August an X-ray examination 
ported negative. No pain. In December, 4 months 
while walking on a level pavement, the limb gave 
th resultant slight pain. X-ray at this time revealed 
/hyseal separation, with diaphyseal bone vacuoliza- 








tion, A. Left, Diagnosis: osteochondritis. Roentgenogram. B, 
taken 1 year later shows perfect union as well as recovery 
from the inflammatory condition. Note: Examination of 
the first (August) X-ray film reported negative revealed a 
“slipping epiphysis with vacuolization or moth eaten ap 
pearance and absorption of the diaphyseal border.” 











Fig. 4A. Fig. 14B. Fig. 15. 

Fig. 74. Giant cell tumor of the lower radius. Male, 19 
years old, while receiving radiotherapy had to be splinted 
indefinitely. Note atrophy of disuse of phalanges. Had 
ulnar neuritis from pressure. X-ray picture shows a large 
tumor involving the lower portion of the radius. It has the 
characteristic trabeculated or ‘soap bubble”? appearance 
of giant cell tumor. There has been a gradual expansion of 
the cortex which is everywhere intact. Note the abruptness 
with which the tumor stops in its upper portion, thus in- 
dicating its benign character. There is a fracture through 
the head of the fifth metacarpal, evidently from atrophy of 
disuse. Further, note the pressure absorption in the ulna 
opposite the radial tumor. 

Fig. 15. Giant cell tumor. Clinical and X-ray impres- 
sion was giant cell tumor. This was confirmed at operation 
3 months later and the cavity was filled with bone chips. 
Two years ago the patient fell while bathing and injured 
the lower left femur. X-ray examination showed a frac- 
ture, pathological in nature, through the inner condyle of 
the lower left femur. Giant cell tumor is usually single, 
but may be multiple and is a benign lesion. It occurs in 
the ends of the diaphyses and in the epiphyses, most often 
between the ages of 20 and 30 years. The lower end of the 
radius, tibia, and fibula are the usual sites of this lesion. 
It is a medullary osteolytic lesion which grows gradually 
and expands the bone. It is frequently found entirely by 
accident, secondary to a pathological fracture. The process 
expands the cortex and does not invade the soft tissues. 


Chondroma or enchondroma. Chrondromata of 
bone are benign though those connected with soft 
tissues may develop into chondrosarcomata. 
They usually form at an epiphyseal line and 
extend distally—expanding widely as they grow 
(French). The phalanges are the commonest site, 
but the lower end of the femur, the great trochan- 
ter, and upper end of the humerus, may also be 
affected. Though usually found in the long bones, 
Babcock states that they may locate about the 
hip joint, the neck of the scapula, and about the 
glenoid fossa. They are slow in growth, frequently 
multiple, and may be peripheral or central. Un- 
less excised, the bone is gradually destroyed and 
a pathological fracture results. There is no pre- 
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Fig. 16. Pathological fractures of the neck of both fem 
due to Charcot’s joints. Male, aged 52 years. Sligl 
painful swelling for one year. No trauma. Walking 
arrival. X-ray shows evidence of an old fracture of 


neck of each femur with marked upward displacement 


the shaft. The acetabula are shallow and rarefied. 
head of each femur is flattened and also shows rarefacti 
These fractures never unite. The X-ray appearanc« 
Charcot’s joint is one in which there are considerable hy; 
trophic and atrophic changes with loose body formati 
The destructive changes and hypertrophic changes are 
of proportion to the discomfort of the patient. This p1 
ess, especially when it involves the hip joint leads t 
pathological fracture of the neck of the femur. 


dilection as to sex or age except that the les 


does not usually occur after middle life. When 1): 


condition is brought to the attention of a surg: 
only after a pathological fracture has occurr 
it is necessary in the larger long bones to ex 


the enchondroma prior to immobilization befvre 


union will take place. Shortening may result 
small bones, as the phalanges. 

Osteitis fibrosa cystica. By far the great 
number of pathological fractures due to cy 
disease of bone is the result of osteitis fib: 
cystica. About this term and several others « 
noting the same condition (osteitis fibrosa, fib: 
cysts, bone cysts, cystic disease of bone, fi! 
cystic disease of bones, von Recklinghausen’s 
ease, etc.) lies a certain amount of confus 
Geschickter and Copeland have recently clar 
the situation somewhat. They have revic 
400 cases of bone tumors of the giant cell gr: 
including giant cell tumor, osteitis fibrosa, soli 
bone cyst, and are of the opinion that the t 
are one and the same condition in different st 
and all due to trauma. The condition o: 
most often in youth and at the metaphysea 
gions of the long bones, chiefly the hum 
femur, tibia, and radius. A fracture from s 
violence is frequently the first intimatio 
trouble. The X-ray findings are characte 
(Fig. 1). The fracture is not very painful, is ' 
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Fig. 17. A, United patho- 
sical fracture of neck of 
nur due to osteomalacia. 
male, aged 23 years. Frac 
red hip when 9g years old 
d femur when 19 years 
age. Concave cortex is 
ick. X-ray film shows an 
| united fracture of the neck 
the femur with consequent 
formity of the hip joint. 
vere is marked decrease in 
nsity and a loss of the nor- 
il bone trabeculations 
mpared with the opposite 
nur. B, The shaft distal to 
e trochanters shows bowing 
th thickening of the cortex 
its entire inner aspect evi- 
dently the result of faulty 
weight bearing in an osteo 
porotic bone. 


as 





Fig. 18. Rachitis. C. P., 
male child, 29 months old, 
with a pathological fracture 
of the shaft of the left femur 
due to rickets. Normal deliv 
ery, bottle fed baby, no cod 
liver oil or viosterol. Walking 
delayed until age of 2 because 
of aclub-foot, present at birth. 
Injured left limb from trivial 
trauma at play. X-ray film 
showed typical signs of rickets. 
Treated by suspension, Bry- 
ant’s method. Good union in 
1 month. X-ray film on dis- 
charge showed evidence of 
healing rickets in both lower 
extremities. This is a defi 
ciency disease of the bone. 
The process is osteolytic in 
type; involves multiple bones. 
It is usually seen in children 
after the age of 4 months and 
is supposed to be due to vita- 
min deficiency. It is a benign 
process which heals by regula- 
tion of the diet and vitamins. 
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Fig. 18. 


When fractures occur, they 


usually occur near the epiphyseal line where the (Rickets) 


bone is weakest due to the osteoid tissue. 


The X-ray 


appearances in a typical active case shows disappearance 
of the center of ossification in the epiphyses, widening, and 
cupping of the diaphyseal end which expands with the en- 
larged epiphyses; osteoid zone at the ends of the diaphyses 


and disappearance of the zone of temporary calcification. 
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Fig. 19. 


Fig. 19. Hyperparathyroidism. The photograph is that 
of the lower extremity of a young man, from whom on 
three occasions a parathyroid adenoma was removed 
The patient has had countless fractures over his entire 
skeleton. The X-ray film shows the pronounced wide- 
spread decalcification and ofttimes a pathological fracture 
The patient did not have a recent fracture at the time of 
this exposure. 
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Fig. 20B. 

Fig. 20. A, Multiple pathological fractures of right 
femur and bones of both legs due to osteogenesis imper- 
fecta; 13 month old girl, one of twins. Both suffered 
similarly. X-ray film shows marked deformity of both 
lower extremities due to multiple fractures of the femora 
and tibiz. All the bones show the generalized decrease in 
bone density characteristic of osteogenesis imperfecta. It 
is an osteolytic process evidenced by decreased density of 
the bones, thinning of the cortex, and multiple fractures. 
The fractures unite with considerable external callus forma- 
tion. These twins had been on orange juice and milk under 
the supervision of a children’s clinic previous to admission 
with the fractures. In the hospital the treatment consisted 
of orange juice, cod liver oil, heliotherapy and traction. B, 
Sixteen months after intensive treatment. Both twins have 
had no further fracture for 3’ years. X-ray film shows 
practically normal lower extremities. The deformities 
have disappeared; there is little or no evidence of the pre 
vious fractures. Note the marked increase in bone density. 


Fig. 20A. 


comminuted although with little overriding, and 
union occurs, usually with a resultant cure of the 
cystic condition. Follow-up reports have shown, 
however, that, at least in some cases of fracture, 
irradiation has given the most lasting cures, prob- 
ably because of parts of the cyst having escaped 
the curative trauma of the fracture. 

Metastatic carcinoma (Fig. 3 A and B). Car- 
cinoma of bone is metastatic, or the result of 
invasion from an overlying tumor. It is well 
known that carcinoma, especially of the breast 
tends to produce bone metastases. Carcinoma 
of the stomach may also give rise to secondary 
deposits in the bones. Waring found that metas- 
tasis to bones occurred in 53 cases (4.6 per cent) 
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Fig. 21. 

Fig. 21. Gaucher's disease. Female, aged 9 years, 
observed over a period of 4 years during which five pati 
logical fractures were treated. At the age of 5, child » 
hospitalized with a fracture of the upper right tibia and 
the left femur. Satisfactory union. Tentative X-ray di: 
nosis, Gaucher’s disease. At the age of 6 years, had fr 
ture of neck of right femur, satisfactory union. At the a 
of 7, child again had pathological fracture of the neck 
the right femur while walking. Union satisfactory but c 
siderable lateral bowing followed this injury. Child \ 
treated by diet and viosterol during this period. Fracti 
of the left humerus at age of 8, good union. At pres 
there is considerable anterior bowing of left humerus a 
the right leg which is shorter than the left shows mar! 
anterior bowing of the femur. X-ray studies of the sk 
show diffuse areas of rarefaction and areas of increa 
density, the lesion increasing steadily. The blood calci 
is 10.5 milligrams. 


of 1,144 autopsies upon cancerous patients. 

the 53 cases, 34 (64 per cent) were carcinoma 
the breast primarily. The first signs of malign: 
disease may be osteoporosis, erosion, and fi 
ture, although pain frequently calls attention 


its condition. Usually more than one bon 
involved. Unlike sarcoma, the bone lesio1 
rarely large enough to command attention 

the growth is slow. A moth-eaten or “deca 
wood” appearance with a ‘compensatory | 
osteitis results. The common sites for metasti 
with fracture, are the femur, humerus, ribs, 

sternum. Handley (Speed) in 329 cases of 

cinoma of bone, due to metastasis from carcin: 
of the breast, found the bone incidence as foll: 
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Per cent 
9.0 
8. 
4. 


nial bones. 


Handley states that in carcinoma union is the 
rule. Pancoast estimates that union occurs in 

obably 40 per cent of these cases with or with- 
ut radiation. 

lhe prognosis, of course, is very poor, as with 

her malignant bone affections. The local lesion 
causing the fracture is only an incidental part of 
the generalized malignancy. The prognosis is 
similar to that in sarcoma of which Ewing re- 
marks: ‘“The surgical treatment of bone tumors is 
highly unsatisfactory.” Amputation is seldom 
indicated from a curative point of view as it 
may be indicated in early cases of sarcoma. It 
may be performed for the patient’s benefit to 
shorten his hospitalization and to free him from 
malodorous dressings, disability, and pain. 

Sarcoma (Fig. 4). Sarcoma of bone is usually 
primary and of the osteogenic type. Pathological 
fractures occur and union after fractures is pos- 
sible, but rare (Babcock). Waring has seen union 
occur, but Bloodgood has seen only one case in 
which union occurred and one other questionable 
case. Pancoast has no case of union in his files; 
Pfahler recalls no case with resultant union. 


Meyerding (see Waring) analyzing 109 cases of 
sarcoma involving bone, found the different types 
to be as follows: 


Cases 
Mixed celled sarcoma. . . 51 
Osteosarcoma 19 
Chondrosarcoma. . 17 
Round cell 14 
Fibrosarcoma. 8 


Cole) 


Waring classified sarcoma of bones into peri- 
osteal sarcoma and endosteal or central sarcoma. 
The first should not be confused with parosteal 
sarcoma which is sometimes termed “‘periosseous 
fibrosarcoma.” This latter is not a true bone tu- 
mor, but lies adjacent to bone and may by pres- 
sure affect bone without invading it. 

Periosteal sarcoma is more common than endos- 
teal. The metaphyses of long bones is the com- 
monest site. Seventy-two per cent (Babcock) in- 
volve the lower extremity and 82 per cent of 
these occur near the knee. The shoulder firdle 
is next in frequency. The humerus is usually 
attacked above the deltoid tubercle, the scapula 
in its glenoid cavity or spine, and the clavicle 
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in its outer one-half. Other bones may be in- 
volved, but are seldom fractured. The fact that 
the lower epiphyseal end of the femur and upper 
epiphysis of the tibia are the last to ossify may 
explain the predilection for this area (Babcock). 

Trauma is said to precede 50 per cent of cases 
of osteogenic sarcoma and the tumor to develop 
within 1 month after injury in 30 per cent of 
cases. The bones concerned in the formation of 
the knee joint and shoulder girdle likewise receive 
a large share of trauma in the young, among whom 
it most often appears. Strangely enough the lower 
end of the radius (though often injured) is rarely 
affected and there is no record of the distal end 
of the ulna ever being involved. 

Males are affected in the proportion of 3 to 1, 
though females predominate during the first dec- 
ade of life. Sarcoma of bone occurs chiefly in 
childhood before the age of 20 years, and is rather 
rare after the age of 40, except where it is sec- 
ondary to Paget’s disease. According to Codman 
(Babcock) 14 per cent of all patients with Paget’s 
disease die of osteogenic sarcoma. 

The X-ray picture of the lesion is generally 
characteristic. There is a fusiform swelling or 
spindle contour at the end of the bone. The 
joint or epiphysis is not invaded. The periosteum 
becomes markedly elevated with a thickened “‘lip- 
ping” of its margin. In 18 per cent there may be 
noted fanlike radiations which give it the so- 
called ‘‘sun-rays” appearance. Expansion of the 
shaft rarely takes place. The spindle mass is 
caused by penetration of the bone by the tumor 
and the formation of a mass around the shaft. 

Treatment is more hopeless when a pathological 
fracture occurs than otherwise. By the time the 
surgeon sees the case the resulting trauma to the 
tissues has opened the blood and lymphatic ves- 
sels, thus predisposing to metastasis. The mixed 
toxins of Coley, irradiation and amputation, are 
reported to have cured some cases of sarcoma, 
but rarely so when fracture occurs. Cases thought 
to be cured of their local lesion by irradiation 
generally die later from metastasis. By the time 
the bone is involved sufficiently to result in frac- 
ture, dissemination has either begun or occurs 
with the injury to the tissue at the time of frac- 
ture. 

The writer has successfully treated 2 cases by 
amputation. One was in the distal portion of the 
femur and one in the tibia. Both diagnoses were 
proved by the microscope. One case is alive at the 
end of 18 years and the other at the termination 
of 12 years. There is no doubt that amputation 
is of value only when the condition has just begun 
and when it is distally located. A high amputation 
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may then be successful. Coley has recently re- 
ported 2 cases of the endothelioma type with ap- 
parently successful cures by operation and the 
use of Coley’s fluid. One patient was well 3 
years later and the second 4% years after. Coley 
and Sharp state that fracture through osteogenic 
sarcoma shortens life expectancy 60 per cent. 

Statistics show (Ewing) that nearly all osteo- 
genic sarcomata prove fatal, and while recovery 
seems to have occurred in rare cases “this for- 
tunate outcome is the meager fruit of large num- 
bers of useless amputations.”” However, amputa- 
tion in many instances has its advantages. It 
shortens the hospitalization of the patient. It 
relieves the patient of an incapacitating, often 
painful, frequently ulcerating, foul smelling lesion 
requiring painful dressings. Furthermore, after 
such operations patients have been known to live 
with comparative comfort for many months de- 
spite the presence of visceral metastasis (lungs) 
at the time of operation. 

Endothelioma (Figs. 5 A and B). An endo- 
thelioma is a tumor originating from endothelium 
and resembling both sarcoma and carcinoma. It 
forms about 7 per cent (Babcock) of the sarco- 
mata of bone. 

It affects the long bones more often than the 
flat. The most common sites are the tibia, fibula, 
humerus, ulna, and the femur. Other small bones 
of the feet, ribs, vertebra, etc., may be affected. 
In the latter locations it must be differentiated 
from multiple myelomata. The tumor widely 
involves the shaft of the long bones or starts in 
multiple areas. The tissue itself is soft, mushy, 
and whitish gray. While it destroys bone a re- 
generative process likewise takes place at the 
periosteal borders. Various layers are formed in 
the course of time giving the roentgenogram the 
peculiar appearance termed “onion layer’ (Bab- 
cock). 

The disease frequently follows trauma and is 
usually one of youth, 50 per cent of the cases 
occurring before the age of 15 years. Because of 
the pain, limitation of motion, slight fever and 
leucocytosis, it may be mistaken for osteomyelitis. 
The joint is seldom involved and pathological 
fracture occurs late. 

Metastasis via the blood or lymphatic stream 
occurs with great rapidity in the lungs, skull, 
various bones, liver, spleen, and regional lymph 
nodes. 

The prognosis is very poor as death generally 
occurs in from 6 months to 2 years. The disease 
is very sensitive to irradiation. 

Treatment consists of immobilization and pos- 
sibly irradiation. Union may occur as temporary 
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improvement or retrogression takes place with 


radiotherapy. 
tremity and is recognized before metastasis ta 


Hypernephroma—metastatic (Fig. 6). 


If the condition occurs in an « 
ke 
place, amputation in our opinion should be done. 
Hyper 
nephroma is now considered to be a maligna 


Ss 


adenoma or adenolipoma of the kidney. It occurs 


generally in young girls and in adult men. | 


condition is extremely malignant and metastasis 


occurs via the blood stream to the liver, lungs, 
The bones most often affected are 


and bones. 
the skull, humerus, and femur. Cases have b: 


recently reported by Mazzini, MacKechnie, an 


by Broster. Rapid recurrence generally foll: 
extirpation of the original tumor. Excisio: 
amputation, when pathological fracture occ 
offers no hope of cure. Death usually occur 
from 2 months to 2 years. Radiotherapy 
Coley’s fluid may be tried. The prognosi 
more grave than that of a pathological fract 
due to sarcoma. 

Thyroid—metastatic. Bloodgood states that 
majority of these lesions are metastases fro: 
malignant adenoma of the thyroid gland, 


though other authorities consider the conditi 


non-malignant. Blumer has analyzed the 
ported cases and finds that 38 per cent occu 
the bones of the face and cranium, 10 per ce! 
the vertebre, and only 15 per cent in the 
bones—hence fracture is comparatively rar 
Multiple myeloma (Figs. 7 A and B). M\ 
mata, in comparison with the single benign | 


loma of bone, are multiple, malignant, and =u! 


ject to metastases. Fortunately, the condi 
is rare (Waring). The bones most comn 
affected are the ribs, sternum, vertebra, cran 
ilium, and (very rarely) the long bones o/ 
upper extremity. Often the first symptom is 
in one of the areas most affected. 
progresses metastases take place in other lb: 
When the spinal column is affected the pr« 
on the cord may resemble that of a spinal 
tumor. Pathological fracture is seldom sex 
the flat bones are oftenest involved. Anen 
sometimes present. Males, generally bet 
4 and 60 years of age, are most likely to |) 
fected. The prognosis is very poor as death 
ally occurs in a few months. Surgery or radi 


is of little value because of the widespread mvtas 


tases. Treatment is directed to immobiliza 
sedatives, and attending complications. | 
does occur, proved by the case illustrat: 
Figure 7. 

Infections. The infectious diseases oi 
leading to pathological fracture are subdi 
into the acute and chronic. 


As the disea 
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lcute pyogenic infections (Fig. 8). Acute osteo- 
nvelitis may form a localized abscess involving 
a large portion of a bone and lead to fracture. 
As a rule, however, more extensive destruction 
takes place with a resultant periosteitis, necrosis, 
sequestrum formation, and pathological fracture. 
The first two decades of life (males particularly) 
are probably more often affected than any other. 
The condition is sometimes erroneously diagnosed 
rheumatism, subdeltoid bursitis, etc. This is 
understandable when X-rays taken at the be- 
ginning of pain may be negative for bony pathol- 
ogy. The treatment is essentially that of an in- 
fected compound fracture, namely adequate 
drainage plus immobilization. When such cases 
come to the surgeon early the prognosis is good. 
In neglected cases, non-union may occur, par- 
ticularly when improper splinting has been ap- 
plied. Union is the rule in pathological fractures 
due to acute osteomyelitis where early drainage 
has been secured. Excessive callus is often seen. 

Chronic infections—sy philis (Fig. 10). Syphilitic 
disease of bone per se is seldom a cause of patho- 
logical fracture. Such fractures, though, occur 
fairly often in patients with cerebrospinal syphilis. 

The local affection of bones is generally a peri- 
osteitis which results in a thickened cortex and 
osteosclerosis. Nodular swellings may occur as 
in “saber shin.” Subperiosteal gummata may 


destroy bone and weaken it sufficiently to cause 


pathological fracture. This is particularly true 
where an ulceration or infection is engrafted upon 
a secondary osteomyelitis. Constant has re- 
ported pathological fractures of the femur due 
to syphilitic osteomyelitis. Silhol has reported a 
similar case with recurrence. Achard and Walter 
have made a study of clavicular fractures in 
syphilitics. Figure 1o shows a personal case. 

Chronic infections — tuberculous osteomyelitis. 
These affections are often seen in the phalangeal, 
tarsal, and carpal bones of children as strumous 
dactylitis. There is a localized fusiform swelling 
of a phalanx or metacarpal bone, caused by a 
tuberculous caseous process that breaks through 
the cortex. In adults, a diffuse thickening from 
periosteitis and the formation of a central se- 
questrum occurs. With necrosis, a pathological 
fracture may take place. 

The disease attacks long bones in the region of 
the epiphyses. The short long bones are usually 
affected nearer the shaft center. The femur, 
tibia, humerus, and bones of the forearm are the 
ones most often fractured. The ribs may be 
invaded by extension. Lenormant has reported 


pathological fractures of ribs in tuberculous ostei- 
Us. 
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In America the condition is on the wane, due 
no doubt to better milk laws. Innumerable cases 
of tuberculous osteomyelitis still occur in Turkey, 
the Balkans, and southern Russia, where the 
majority of cows are affected with bovine tuber- 
culosis. The condition occurred most often be- 
fore the age of eighteen. 

Chronic infections—osteitis tuberculosa cystica 
multiplex (sarcoid) (Fig. 11 A and B). In this 
disease tubercle bacillus is the etiological factor. 
It manifests itself in typical skin lesions or in 
typical bone lesions, or in both. All the lesions 
are painless. Emaciation and weakness are pro- 
nounced. The bone lesions are limited to the 
hands and feet, chiefly in the phalanges but they 
do occur in the metatarsals and metacarpals. The 
X-ray changes consist of a slowly progressing 
alteration in the trabecular formation of the bone, 
followed by actual bone destruction, either cen- 
tral or cortical or both. In another type the le- 
sions begin as punched out areas, sometimes ex- 
tending entirely through the phalanges. Com- 
plete destruction is most likely to occur in the 
terminal phalanges. The disease is a chronic one 
and the tubercle bacillus is not always found nor 
is caseation ever present. 

Sufficient information is wanting upon which 
to make any statement as to the incidence of 
union in pathological! fracture in this condition. 

Chronic infections—Paget’s disease (Fig. 12A 
and B). Paget’s disease is a condition of unknown 
origin and very likely due to an infectious process. 
It is a chronic, progressive, and symmetrical 
disease affecting chiefly the long bones, skull, and 
spine. Early hyperemia, bone absorption and 
softening take place. These changes are followed 
by bending, thickening, sclerosis, and a tendency 
to sarcomatous change. 

According to Babcock the marrow first be- 
comes vascular and the bone, rarefied and par- 
tially decalcified, bends under pressure. Later 
excessive bone formation occurs with calcification 
and sclerosis. It is during this latter stage that 
pathological fracture is most apt to occur. 

The curved legs, bowed knees, kyphotic spine, 
and anthropoid carriage attest the progress of 
this incurable disease. The femur and humerus 
are the bones most liable to fracture. The frac- 
ture line itself is characteristic, and generally is 
clear cut, transverse, or of the “step type.” 
Union occurs, but is slow and prolonged immobil- 
ization is required. Excessive callus is the rule. 

The progress is favorable as far as eventual 
union is concerned, but it is grave inasmuch as 
14 per cent (Codman) of the patients die of a 
secondary osteogenic sarcoma. ‘If there were 





510 


non-union of a fracture in a bone, evidently an 
example of Paget’s disease, I should be suspicious 
of secondary sarcoma and amputate at once” 
(Bloodgood). The presence of osteogenic sarcoma 
in later life is almost presumptive evidence (Bab- 
cock) of Paget’s disease. Recurrent fractures are 
apt to follow. 

During the progress of the general disease the 
skull becomes extremely thick and the intra- 
cranial space decreases. As a result, severe head- 
ache, cerebral pressure symptoms and mental 
deterioration take place. In the elderly, soften- 
ing of the fractured ends may develop into sar- 
coma. 

No cure for Paget’s disease has been discovered. 
Parathyroid, thyroid, calcium therapy and ir- 
radiation have been tried with indifferent and 
variable results. As the condition is often ushered 
in with a slight fever, dull aching pains, and 
hyperplasia of bones it is not without hope that 
some one may yet discover an infectious agent 
to be its cause and a subsequent cure result. 

Fragility due to infection of epiphyseal areas 
(Fig. 8 A and B). The following conditions fall 
into this category: 

Osteochondritis deformans juvenilis cox@ re- 
sults in pathological separation of the epiphysis 
of the head of the femur (slipping epiphysis) and 
produces deformity and shortening unless de- 
tected and treated early. Immobilization in a 
Whitman cast and prevention of too early weight 
bearing afterward suffice for a cure. The progno- 
sis is good. 

The slipping tibial tubercle described by Osgood 
and Schlatter, and seen most often in rapidly 
growing male adolescents, might well be grouped 
here. The condition is readily recognized if one 
is on the look out for it. 

Koehler’s disease, Kuemmell’s disease, and 
Keinboch’s disease might be classed as pathologi- 
cal fractures if we consider trauma as the etio- 
logic factor. 

Local pressure (Fig. 14). Local pressure on 
bone may lead to necrosis and subsequent patho- 
logical fracture. Some of these causes are: Pres- 
sure upon a contiguous tumor, pressure upon 
ribs, sternum, or vertebra, pressure from a tight 
encircling wire or metallic band. The treatment 
consists of removal of the cause when such is 
possible. A personal case is recorded in which the 
fracture was due to pressure necrosis resulting 
from the application of a Parham-Martin band 
in another hospital. Garr has reported a similar 
case. Kilgore and Chamberlain have reported 
“fibrosarcoma of soft parts causing pathological 
fracture of the femur and giving an X-ray ap- 
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pearance of periosteal sarcoma.” A double fric- 
ture of the mandible predisposed by an impacted 
molar has been described by Crich. 

Fragility due to general disease. Neuropathic 
(Fig. 16). There are certain diseases affecting 
the central nervous system in which patholog 
fractures occur. The most common are ti 
dorsalis, paresis, syringomelia, spina bifida, he 
plegia, and infantile paralysis. 

The exact cause of predisposition to fract: 
in these conditions is not as yet known. 
doubt there are several. It is known that in} 
to a nerve supplying a part causes trophic 
turbances. An atrophic bone readily fracti 
Allison and Brooks have shown that bone atr: 
of disuse is a quantitative rather than a qua 
tive chemical change. The chemical constitu 
of the bone making for strength and elasti 
are deficient. The bone is fragile and it br 
easily. Other accessory factors, such as lo 
pain and sensation, weak, atrophic musculature, 
and hypoplasia of bone, may play a part. 

Neuropathic—tabes dorsalis and paresis. ‘| he 
greatest number of pathological fractures in 
syphilitic patients occurs in tabetics and in pare- 
tics. According to Speed “the nervous system 
also has on bone an influence which predisposes to 
fractures. Neurotrophic influences in insanities, 
in paralyses, and particularly in tabes must be 
considered. In the Cook County Hospital there 
are each year 12 to 15 cases of pathological jrac- 
ture or fracture dislocation in tabetics. They are 
usually near the joints, accompanied by much 
bone change of a rarefying or hypertrophic char- 
acter of typical Charcot joints, and are quite pain- 
less. Some patients present three to five fractures 
at the same time.” 

Cotton is of the belief that “fractures in taletics 
are hardly spontaneous; they depend on inco- 
ordinate but powerful muscle action (as in [rac- 
tures due to feats of strength), for, contrary to the 
common statement, the bones of tabetics are apt 
to be heavy and hard rather than atrophic. 

Pathological fractures in paretics usually occur 
late in the disease when these patients are |ed- 
ridden and their paralyzed extremities are 11 an 
atrophic stage. False claims (French) of ! 
handling by attendants may be made. The 
is probably most often affected; occasiona 
clavicle may also be affected. The diagnosi 
partly upon the history, physical findings, 
or spinal Wassermann test, and the X-ray p! 

Treatment consists of proper immobili: 
active antisyphilitic treatment, including 
doses of iodides (Babcock), and drainage or 
ings in cases of a ‘‘ mixed infection” osteom 
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[he prognosis is good as a whole, particularly 
where the disease is local. Speed agrees that most 
tabetics, even with Charcot’s joints, heal though 
with deformed, but nevertheless functioning, 
joints. 

\europathic—syringomyelia. Fractures in this 
condition are usually observed in the upper ex- 
tremities while tabes which simulates it some- 
what generally causes fractures in the lower limbs. 
The patient may not recall any traumatic cause, 
being insensible to pain. Schultzer reports a 
baker who fractured his arm during ordinary 
kneading of dough. The patient felt no pain, but 
the crepitation and shape of his arm attracted his 
attention. A patient of Bernhardt’s also sustained 
a fracture of the ulna while at work, but continued 
to break stones. The next day he even carried 
water before consulting a doctor. Schlesinger 
reports a woman who heard a crackling sound 
while turning a bed cover. She then found that 
she had fractured both bones of her forearm. 
Schultzer finds, curiously, that the right side is 
seldom affected and the lower extremities rarely. 

The fractures are apt to occur only in the late 
stages of syringomelia. Normally they heal quite 
rapidly or may require a long time and pseudo- 
arthroses may form. The callus may be normal 
in amount or superfluous. It is the opinion of 
Schultzer that because of the loss of pain and mus- 
cle sense, the patient may not be aware that he is 
subjecting his muscles to any excessive strain. 
Similar instances are seen in normal individuals 
performing “feats of strength.” Recent articles 
regarding pathological fractures occurring in this 
condition have been published by Koch and 
others. 

Neuropathic—spina bifida. Pathological frac- 
tures in the lower extremity have been noted in 
cases of spina bifida. Its occurrence is not com- 
mon. Its cause is attributed to bone atrophy as a 
result of the involvement of the lower spinal 
nerves in the meningocele. It may, however, be 
due to atrophy of disuse where the lower limbs 
are paralyzed. Where the neurotrophic condition 
has affected the growth of the bone, hypoplasia 
of bone rather than atrophy may occur. An 8 
year old boy under our present care illustrates 
this. 

Neuropathic—hemiplegia. Fractures due to 
bone atrophy and disuse usually occur in elderly 
hemiplegics. Often they are bedridden, though a 
defensive movement in an ambulatory case may 
result in fractures. The site of fracture is usually 
the anatomical neck or upper shaft of the femur. 
Occasionally the humerus suffers. Experience has 
taught us that the usual treatment of the past 
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(plaster cast) is often inadvisable. As a general 
rule, the Russell apparatus is the most satisfac- 
tory treatment for fractures of the femur. It 
is best to keep the patient in semi-Fowler position. 

The reasons that have led us to adopt this form 
of treatment are: The frequent occurrence of 
hypostatic congestion and pneumonia, and decu- 
bitus in cases treated with a plaster cast, difficult 
nursing care, delayed or non-union in many cases, 
regardless of the form of immobilization, and 
finally economical and functional considerations. 
The patient is elderly and bedridden. The ex- 
tremity is paralyzed and functionless, with or 
without union. Why, then, restore bony aline- 
ment in a paralyzed extremity at the cost of life 
from complications? The time will come when 
useless limbs will be amputated. 

Neuropathic—infantile paralysis. In either in- 
fantile spinal paralysis or the cerebral paralysis of 
children, the growth of the bones in the affected 
extremity does not keep pace with the normal 
side. Bone hypoplasia and a retardation of bone 
growth may accompany bony and muscular 
atrophy. Willard mentions bone atrophy follow- 
ing poliomyelitis. Hassin and his associates have 
reported « number of cases. The question is un- 
settled as to whether the lack of regenerative 
power of bone in cases of paralysis is due to disuse 
or trophic disturbances. Putzu found experi- 
mentally that nerve trunk lesions have no effect 
on the formation of callus. Others have reported 
differently. Allison and Brooks show the effects 
of disuse in the production of bone atrophy. 
Tumpeer and McNeely have recently reported 2 
cases of fractures in poliomyelitis. 

Delayed union and refractures are apt to occur. 

Osteoporosis of disuse. Osteoporosis of disuse is 
essentially bone atrophy due to prolonged im- 
mobilization or insufficient motion in a part. Bone 
stability is apparently due to proper nutrition 
supplied by an adequate circulation or tissue 
respiration. When either of the latter is inter- 
fered with, decalcification results. Hypomotility 
decreases tissue respiration. This condition is 
frequently observed in extremities that have been 
overimmobilized or have not functioned because 
of paralysis. It is encountered in the extremities 
of hemiplegics, infantile paralytics, deltoid, mus- 
culospiral, and circumflex paralysis, etc. 

The prognosis is good if there is no accompany- 
ing nerve paralysis, though in the aged, senile 
changes, etc. must be remembered. As a rule, 
early mobilization, diathermy, baking, massage 
and passive motions bring a good result. An un- 
usual case is that of a young man (distal end of 
fifth metacarpal) who developed a pathological 
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fracture of his fifth metacarpal as a result of pro- 
longed immobilization of the wrist (and possibly 
from nerve pressure) while being given radio- 
therapy for a giant cell tumor of the lower end of 
the radius. 

Osteomalacia. (Fig. 8 Aand B.) Osteomalacia 
is an abnormal softening of the skeletal system. 
It affects adults primarily. So called “juvenile 
osteomalacia” as a rule is osteogenesis imperfecta, 
with which it is often confused. In America, 
osteomalacia occurs most often in lactating 
women and is fairly common among those 
(Italian and Austrian) who are often pregnant, 
have a poor diet, and suckle their young for 1 to 2 
years believing pregnancy can be avoided thereby. 

War and famine osteomalacia was observed 
very often among the Central Powers during the 
great war. Maxwell (Peking, China) claims that 
osteomalacia is seen more often in India, Kash- 
mir, and Northern China than in any other coun- 
tries. In the latter place there are at least 40,000 
to 50,000 cases, mostly found in the uplands of 
Shansi and Shensi, in the middle belt of Kansu 
and in Manchuria. It is occasionally found in 
isolated cases all over the Republic of China. 
Hunger or starvation osteomalacia, as it is also 
called, is due to a long continued improperly bal- 
anced diet. Lack of fresh foods containing vita- 
mins and absorbable calcium has been found to 
be the cause. Recently we have observed this 
condition in a 28 year old female dietician, who, 
through voluntary dietary restriction to make 
herself thin, so succeeded that her tissues were 
those of a case of rickets. She was nearly 6 feet 
talland weighed only 100 pounds. She was devoid 
of subcutaneous adipose tissue and the osseous 
system was quite porous. The fracture sustained 
was an intracapsular one of the femur with prac- 
tically no pain. She has made an excellent recov- 
ery through immobilization, diet, and ergosterol. 

The condition when due to famine affects 
naturally both sexes and all ages. The diagnosis 
is generally made by X-ray. When the disease 
has progressed for a long time before fracture, 
bowing of the femora and pelvic deformity may 
be physically observable. The roentgenogram of 
the fractured and other bones reveals osteoporo- 
sis. The degree of bone porosity varies with the 
stage or severity of the disease. The bones are 
lacking in calcium and the blood content of cal- 
cium may be as low as 5 to 6 milligrams (Mills 
and Feng). Bending of the long bones is often 
noted. It is due to weight bearing and bowstring 
muscle action. 

The prognosis is favorable although union may 
be delayed if metabolic needs are not appreciated, 


and refracture may occur for the same reason. [n 


addition to immobilization, treatment should be 


directed to the causative factor. In the case of 
famine osteomalacia, a normal diet should im- 
mediately be given. It should be reinforced ly 
articles that can quickly make up the deficient 
bone regeneration. Food products rich in vita- 
mins C and D should be given. These consist oj 
milk, codliver oil, egg yolk, orange and lemon 
juice, apples, and bananas. 

Administration of parathyroid (Collip) may be 
given a trial. New calcium, easily absorba)le, 
must be supplied by diet. Codliver oil, viosterol, 
ergosterol, ultraviolet rays, or sunshine, aid in 
better calcium absorption and deposition. In |ac- 
tating or pregnant women, it may be advisable to 
terminate lactation or pregnancy and immediately 
institute the calcium-increasing treatment «ut- 
lined. The fetus in osteomalacia suffers with ‘he 
mother. Osteoporosis and a diminished amount 
of calcium in the blood and umbilical cord are 
generally found. Maxwell, without terminating 
pregnancy, has been able to treat an expectunt 
mother, cure her during gestation and normilly 
deliver her of a normal child. He uses diet, cod- 
liver oil, and irradiated ergosterol. 

Cases due to starvation or underfeeding have 
been reported by Simon, Steiner, Hahn and by 
Azenes. 

Rachitis (Fig. 18). Rickets is observed most 
often in infants, but it may persist to adolescence. 
It is due to the lack of vitamin D. Negro children 
are probably most often affected. It is a hypo- 
vitaminosis, due to a poor diet on the part of the 
mother or an improper baby formula. In infants 
the fontanelles delay in closing. A rachitic rosary 
is often present. The epiphysis and joints are en- 
larged. Curving of the long bones results. ‘he 
bones are deficient in calcium and phosphorus and 
often contain an abnormal proportionate amount 
of magnesium and sulphur. The bones are fragile 
because they are soft. Fractures are similar to 
those in osteogenesis imperfecta. The X-ray 
reveals, however, cupped epiphysis in addition to 
bone porosity. Multiple fractures and recurrent 
fractures occur when the condition is not recog- 
nized or vigorously treated. The prognosis is good 
under proper treatment. Excessive callus is «/ten 
the rule. 

The treatment consists of proper immoliiiza- 
tion and attention to diet and vitamin require- 
ments. If the baby is still nursing it should be 
taken from the breast and placed upon a proper 
formula. Orange juice, codliver oil, ergosterol, 
viosterol, etc. should be added. Schilowzen has 
demonstrated that avitaminosis retards the ‘or- 
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mation of callus. When available sunshine and 
ultraviolet irradiation are extremely beneticial. 
Scurvy may attend the condition as it did a recent 
ne of our own. 

\corbutus. Scurvy may occur at any age and in 
either sex. It is a hypovitaminosis and occurs 
when the diet is lacking in vitamin C. Imperfect 
osteogenesis results. Wasting, diarrhoea, mucosal 
haemorrhages, periosteal proliferation, and osteo- 
porosis are manifestations of the condition. 

While it may occur among sailors, hunters, and 
explorers who exist largely upon canned or dried 
foods, pathological fractures occur most often in 
infants and the young. The skull, ribs, costo- 
chondral junctions, and long bones are mainly 
afiected by the disease. Fractures occur, as a 
rule, in the thigh, leg, and upper extremity. The 
diagnosis is made physically and by the X-ray. 
In the latter, subperiosteal haemorrhages with 
proliferation or periosteal elevation is generally 
observed. As treatment is continued, the porosity 
of bone decreases and new layers of periosteum 
are noted. 

The prognosis is very good. ‘Treatment other 
than proper splinting consists of supplying vita- 
min C which is found in oranges, lemons, apples, 
and bananas. As the majority of fractures occur 
in infants or the very young, practically speaking, 
the treatment consists of the administration of 
orange juice in adequate quantities. 

Metabolic disturbances—Diabetes. Pathological 
fractures occur among diabetic patients very 
rarely. It is questionable whether the fracture is a 
result of the metabolic disease or to associated 
disuse and atrophy. 

Metabolic disturbances—hy per parathyroidism. 
Hyperplasia and also adenomatous changes of the 
parathyroid glands cause generalized osteoporosis. 

-athological fractures may result. 

Compere has recently analyzed 12 cases of 
hyperparathyroidism including one of his own. 
Five (42 per cent) of these developed fractures. 
Three (33% per cent) had had multiple fractures 
when reported. A recent personal case has had 
multiple fractures (Fig. 19). On three occasions 
a parathyroid adenoma was removed, and the 
result was pronounced improvement each time as 
regards health and hypercalcemia. It is interest- 
ing to note that this patient has had many dozens 
ol Iractures and has lost exactly 3 feet in stature. 
Fifty eight per cent of Compere’s collected cases 
were females. The average age was 37 years, the 
youngest being 7 and 14 years old, and the oldest 
59 years of age. The majority of them had been 
diagnosed as osteitis fibrosa. Eight of Compere’s 
collected cases had an adenoma of the parathy- 
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roid gland. Another was not operated upon, but 
had bilateral palpable tumors (Duken’s Case 2). 
The cases of Boyd, Milgram, and Stearns had 
cystic adenomata. Wilder’s cases had undergone 
malignant degeneration. The personal case 
proved to have a cystic adenoma of a parathy- 
roid. The blood calcium is increased and chemical 
studies of the urine and feces show an excessive 
output of calcium. In addition to extreme gen- 
eralized osteoporosis, hypotonicity of muscles and 
cystic degeneration of bones occur. Deformities 
are common. 

The prognosis in the past has been hopeless, 
but recent operative interference has results in 
marked improvement. Without operation (para- 
thyroidectomy) the fractures unite slowly and 
tend to recur. 

In addition to immobilization and extirpation 
of the diseased parathyroid glands, the treatment 
should be directed toward better calcium deposi- 
tion. Before operation and after operation the 
absorption of calcium and phosphorus may be 
materially benefited by the administration of 
irradiated ergosterol or codliver oil, heliotherapy, 
and diet. Future study and literature regarding 
this interesting subject will eventually ciarify 
the situation. 

Fragility due to hereditary disease. Osteogenesis 
imperfecta (Fig. 20). Osteogenesis imperfecta is 
claimed to be an inherited diathesis of bone fragil- 
ity, as many as 9 individuals being affected in four 
generations. Multiple fractures occur, more often 
in early life, almost exclusively before the thirtieth 
year. 

Its etiology is little known and its terms are 
many. The various names confusing this condi- 
tion are idiopathic osteopsathyrosis, fragilitas 
ossium, idiopathic fragilitas ossium, brittle 
bones with blue sclera, brittle bones, congenital 
rickets, juvenile osteomalacia, osteogenesis im- 
perfecta congenita, osteogenesis imperfecta re- 
tarda, osteogenesis imperfecta, hereditary mes- 
enchymic hypoplasia. 

-atients suffering with this disease frequently 
have fractures from trivial traumata or muscular 
action. Cases are on record where fractures have 
occurred in utero and during passage through the 
birth canal. ‘The latter should be remembered be- 
cause of the medicolegal aspects. Usually, 
though, multiple fractures take place aiter birth. 
The X-ray reveals (except in the postadolescent 
age) extreme bone porosity and frequently many 
photographs have to be taken to secure a fair 
roentgenogram of the pathology. These patients 
frequently have blue sclera. The long bones of 
the extremities and the ribs are mainly affected. 
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In the pre-adolescent stage, the fracture lines 
have a peculiar appearance and they seem to 
result from a crumpling or bending action, with 
frequently an attempt to telescope on one surface. 
This peculiarity is probably due to the fact that 
the bone is so decalcified as to be actually sof- 
tened. The bowstring action of the powerful 
flexor and extensor muscles or torsion is then 
sufficient to crumple the softened bones. Despite 
the low calcium content of the bone, fractures heal 
quickly and with abundant callus. The blood cal- 
cium and phosphorus are usually normal or above 
normal as in hyperparathyroidism. 

The immediate prognosis is good, but recurrent 
fractures and premature death often result. 

We have had occasion to observe or treat some 
8 cases of this condition. In one instance multi- 
ple fractures occurred in twins 13 months old. In 
one family under observation, the condition has 
been present for four generations—a later report 
will follow. 

Osteosclerosis generalisata. Osteosclerosis gen- 
eralisata has been described by several writers. 
In this condition, all the bones seem to be ab- 
normally hard or sclerotic. It is spoken of as 
marble bones. The bones are overcalcified (in 
comparison to osteogenesis imperfecta) and are 
entirely lacking in elasticity. The fracture line is 
often very straight (transverse) or steplike and 
resembles the breaking of limestone or marble. 
This condition occurs most often in the young. 
The etiology is not known, but it has been con- 
sidered to be the result of a hypervitaminosis. 
The X-ray picture is pathognomonic, as the 
bones are revealed to be extremely opaque. 

The immediate prognosis is good. No difficul- 
ties are encountered as a rule regarding union, 
though it may be slightly delayed. The ultimate 
prognosis is guarded because recurrences are the 
rule. The tendency to fracture usually disappears 
after the age of 30 years (Babcock). Merrill has 
recently reported a case. 

Gaucher’s splenomegaly. In splenomegaly, due 
to Gaucher’s disease (at least), rarefaction of bone 
takes place. Practically all cases which have 
recently been subjected to X-ray examinations 
have shown bone changes. The osteoporosis may 
be so great as to result in pathological fracture. 
The lower ends of the femur seem to be oftenest 
involved. 

Welt et al. have recently reported 6 cases of this 
disease, 50 per cent of which developed patho- 
logical fractures. The patients complain of pains 
in the bones, stiffness, and limp. The long bones 
of the lower and upper extremity are chiefly 
affected. In addition to the splenomegaly, the 
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TABLE IV.—PATHOLOGICAL FRACTURES 
Union Litt 

Excessive Normal Delayed Non Kn 

x ipets..... x 

2 Enchondroma..... x 

+ 


Pathological condition 


Osteitis fibrosa cystica. . x x 
Myeloma (benign, 
single) x 
5 Carcinoma x x 
6 Sarcoma... 
7 Endothelioma... 
8 Hypernephroma*.... 
9 Myelomata (malignant) 
1o Acute osteomyelitis. x 
tr Chronic osteomyelitis x 
12 Local pressure. . 
13 Neuropathic 
14 Syringomyelia 
15 Spina bifida 
16 Hemiplegia. .. 
17 Infantile paralysis 
18 Senility. . ; 
19 Disuse (porosis) 
20 Osteomalacia 
21 Starvation 
22 Rickets x 
23 Scurvy x 
24 Diabetes. . 
25 Hyperparathyroidism. x 
26 Osteogenesis imperfecta x 
27. Marble bones.. 
28 Gaucher’s disease 
29 Phosphorus. 
30 Radioactive 
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Totals. . 6 26 22 4 
Percentage 20 80.6 75.5 13.7 
A B D 


*Scudder states that union has been known to occur in hypernep! 


symptoms may resemble osteomyelitis and 

operated upon for the same as was the experiec 
of Moschcowitz. The diagnosis is made by 
blood findings, biopsy, puncture, and X-ray 

amination (Fig. 21). 


The prognosis is not good. Splenectomy hi 


aided a number of cases in relieving the ann 
hemorrhagic diathesis, and burdensome wei: 
of the organ, but it remains to be determined | 
curative the procedure is. 

Fragility due to chemical irritation in indu 
The absorption of certain chemicals in the b 
may lead to bony deposits of the metal and th: 
to necrosis. So called “‘fragilitas ossium”’ an 
match dippers has been reported by Dear 
According to him, the bones of such workers « 
tain an excess of phosphoric acid which comb’ 
with the pre-existing neutral phosphate to for: 
slightly acid salt and thereby cause exces 
brittleness of the bones, i.e., phossy jaw. 

Pearl workers’ disease is (Da Costa) due t: 
osteitis from chemical irritation. Tillmans cl 
that arsenic and pyrogallic acid produce a si! 
ossifying periosteitis. Pathological fracture 
to the destruction of bone by mesothorium 
been recorded by Martland. The fracture 
tained was of the upper femur in a girl 
painted watch dials with luminescent paint. 

The treatment consists of eliminating the c: 
tive chemical when possible. The prognos! 
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ELIASON: 


verally good as to union, but poor as to com- 
cation. 
\LYSIS OF UNION IN PATHOLOGICAL FRACTURES 
Non-union of various grades to excessive union 
y occur in different types of pathological frac- 
te or in the same disease. 

(he vast majority of pathological fractures 
u ite. Table IV shows that union may occur in 
8 per cent of the different diseases and 20 per 
c: it may have excessive callus production. 

elayed union (but union nevertheless) may 
taxe place in 70 per cent. In only 16 per cent is 
non-union the rule, though Bloodgood is aware of 
its occurrence in sarcoma, hypernephroma, and 
endothelioma. Ten per cent of this latter group 
are placed in the little known class as insufficient 
data on reported cases make this necessary. The 
pseudo fractures described by Milkman! probably 
should be included in the above. 


SUMMARY 


In fractures through benign tumors union is the 
rule. In cysts the fracture episode usually results 
in a cure of the cystic condition. 

In malignant tumors union often occurs 
Hawley states that in carcinoma, union is the 
rule. Bloodgood states that in metastatic carci- 
noma union rarely takes place. In Pancoast’s 
experience 40 per cent of pathological fractures 
due to carcinoma unite—with or without irradia- 


'Milkman, L. A. Pseudo fracture. Am. J. Roentgenol., 1930, xxiv, 29. 
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tion. In sarcoma Bloodgood states that union is 
almost unheard of, 2 doubtful cases in his report 
of 22 examples. There has been union in a single 
case of endothelioma. Pancoast, also Pfahler, 
report no union in their experiences. The pa- 
tients usually die in bed of their metastases, the 
fracture being incidental. Union is known to have 
occurred in malignant myeloma cases. 

Primary bone tumors have an incidence of frac- 
ture in 22.7 per cent of cases (Coley and Sharp). 

In acute and subacute inflammatory condition 
union is the general end-result, if the infection has 
early and adequate surgical treatment. In neg- 
lected cases, especially in adults, non-union may 
occur. 

In chronic inflammatory conditions union is the 
rule with excessive callus formation. 

In fractures occurring in general disease, union 
is delayed or absent depending upon the course of 
the general disease. In rickets, osteomalacia and 
scurvy, proper treatment results in union—osteo- 
malacia frequently heals with excessive provi 
sional callus. 

Eighty-nine per cent of causative conditions 
are known to have union occur, in most of which 
union is the rule. 


I take this opportunity to thank Dr. H. K. Pancoast and 
his Department at the University of Pennsylvania Hos 
pital and also Dr. Burville Holmes and his Department at 
the Philadelphia General Hospital for the data furnished 
by them in the preparation of this article. I wish also to 
thank Dr. Eugene Pendergrass who has so kindly written 
the X-ray descriptions in the legends. 
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FYNHREE years ago we reported before the 
Surgical Section of the American Medical 
Association a series of 125 fractures of the 

pelvis, these cases having been treated by us 

during the period from January 1, 1920, to July 

1, 1928. 

We now present for your consideration this 
series together with an additional 60 cases encoun- 
tered and treated between July 1, 1928, and July 
1, 1931, this constituting a total of 185 consecu- 
tive cases treated in an 11 year period. 

TABLE I.—-ANATOMICAL DISTRIBUTION 
Left Right 

\la of ilium 25 

Superior ramus of pubis . 

Inferior ramus of pubis 6: 

Superior ramus of ischium 

Inferior ramus of ischium 

Acetabulum 

Separation of symphysis 

Detinite sacro-iliac separation 

Bilateral pelvic fractures 

Fracture of sacrum with 

pelvis se : , 
Fracture of lumbar vertebra with associated frac 

tures of pelvis 

Isolated fractures of the tuberosity of ischium.. 

Double vertical fracture of pelvis (Malgaigne) 


“ h Rone 
xe nate 
m NM 


associated fractures of 


It will be seen from Table I that very few of the 
fractures in this series of cases were single. 

The ages of patients ranged from 2 to 82 years, 
with a general average of 36 years. The average 
stay in the hospital was 53 days. ‘There were 141 


male patients and 44 females. In gg cases the 
fractures were the result of industrial accidents 
and 86 of civilian accidents. Of the latter 75 per 
cent were the result of automobile and motorcycle 
accidents. It is interesting to note that fractures 
of the pelvis in women during the first three years 
covered by this series, that is, from 1920 to 1923, 
constituted only to per cent of the total civilian 
accidents and that since 1923 fractures of the pel- 
vis in women amount to almost 50 per cent of the 
total civilian cases. Over 70 per cent of these 
fractures of the pelvis in women were received in 
automobile accidents, and, as far as we are able to 
judge, such fractures were caused by trauma of 
definitely less severity than that producing such 
fractures in men. 


It is impossible to divide the severity of t 
cases in this series with regard to time lost. Ho 
ever, in reviewing the civilian and industrial ac 
dents, we feel that, while the severity of injury 
each type of case was about equal, the civili 
cases as a class were worse than the industr 
accidents. Seventy-five of the civilians return 
to their former duty, and the remainder are ea 
ing a livelihood at some gainful occupation. 1] 
number of days lost from work averaged 140, 
industrial accidents losing an average of 154 da 
and the civilian accidents returning to work in 
average of 130 days; this difference in lost time 
attribute largely to the provisions of the Co 
pensation Law. 

Sixty-four of the industrial accidents were c 
plicated with other fractures or severe injury 
the soft structures. The uncomplicated cases ; 
24 of the complicated cases returned to full di 
without any permanent disability, while 
remaining cases had disability ranging from 
per cent to total disability. In no case was 
pelvic fracture the only cause of disability as th 
were severe associated injuries in every insta 
However, most of the disabled patients are ea 
ing a livelihood today at some lighter occupat 

Complications in these cases, listed in t! 
order of frequency, were as follows: blood 
urine; extraperitoneal hematomata; extra} 
toneal rupture of the bladder; rupture of the « 
urethra; intraperitoneal rupture of the blac: 
laceration of the perineum; contusion and rup 
of the kidney; injury to the rectum; fractu: 
the femur; dislocation of the hip; fracture o/ 
spine; miscellaneous fractures. In 78 of the | 
185 cases blood was found in the urine; of t! 
26 patients had sustained rupture of the bla 
8 intraperitoneal and 18 extraperitoneal. [| 
patients had either severe laceration or com 
division of the deep urethra. In several 0! 
severe cases the apparent tendency to the fo 
tion of renal and vesical calculi was very ma 
during the convalescent period. 

There was a total of 30 deaths (16.2 per « 
in the 185 cases. Nineteen of these patients 
within 24 hours following admission, all of ¥ 
had severe associated injuries which were regi 
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Suspension and traction applied in case of fracture of the pelvis. 


as necessarily fatal, and the most of them were 
practically moribund on admission to hospital. 
The remaining 11 patients died as follows: 3 with- 
in 48 hours; 3 within 72 hours; 2 within 3 days; 
t within 4 days; t within 32 days; 1 within 4 
months. The causes of these deaths varied as fol- 
lows: shock; pneumonia; rupture of intestines; 


intra-abdominal hemorrhage; pulmonary em- 
bolism; intrapelvic and intra-abdominal hemor- 
rhage; rupture of rectum; rupture of the bladder 
and urethra; multiple fractures of the pelvis and 
spine; and general septicemia. 

Since the publication of the previous series we 
have had a number of inquiries from obstetricians 
as to the effect on normal delivery of various frac- 
tures of the pelvis. It so happens that in our 
series we have observed very few pregnancies sub- 
sequent to injury. In one case it was necessary to 
perform a cesarean section because of impair- 
ment of the pelvic outlet. Therapeutic abortion 
was performed on two patients, one of whom be- 
came pregnant 244 months and one 3% months 
after injury. One patient whom we regarded as 
having only fair results has borne two children 
since injury. The first delivery, which occurred 
about 2 years after injury, was of the breech type; 
the second delivery, 11% years later, was accom- 
plished by version and extraction. The patient 
stood both deliveries in a most excellent way. We 
believe that if pregnancy occurs within 5 months 
lollowing a severe fracture of the pelvis, thera- 
peutic abortion is indicated. Pregnancies occur- 
ring at later dates should be handled as indicated 


by the condition of the pelvic ring. In certain 
cases cwsarean section will be indicated; in many 
others we feel that normal delivery can be ac- 
complished. 

Only about 55 per cent of the total series of pa- 
tients had what we regard as good anatomical 
position when discharged, but we are sure, from 
our observation, that excellent functional results 
are frequent in cases in which good anatomical 
position is by no means secured. Open reduction 
for correction of displacement of bony fragments 
was done in only 2 cases, and then only to relieve 
pressure of the displaced fragment on the rectum 
and bladder. It is our opinion that what appears 
to be a poor position of the fragments is by no 
means a constant cause for persistent pain and 
disability. We have frequently observed that in 
cases in which there was marked displacement of 
fragments there was less pain and less disability 
than in others in which excellent position was se- 
cured. This at times is difficult to explain. 

We are still of the opinion that a standardized 
method of treatment, by use of the overhead pel- 
vic suspension frame with traction on the lower 
extremities, presented in our previous paper, will 
yield excellent results in a higher proportion of 
cases than any other method. 

On admission to hospital complete X-ray ex- 
amination is made of every patient, and in cases 
of severe shock this is done by the use of a port- 
able machine at the bedside. Careful and pains- 
taking physical examination is then made to deter- 
mine as quickly as possible the extent of soft part 
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injuries. HH gross blood is reported in the urine, 
an immediate attempt is made to determine the 
source, whether from urethra, bladder, or kidney. 
This, of course, calls for considerable judgment 
and is not always easy, as great harm may be done 
by injudicious instrumentation. 

If intraperitoneal rupture of the bladder or 
other intra-abdominal visceral lesion is suspected, 
laparotomy is performed as soon as the condition 
of the patient will allow. If extraperitoneal rup- 
ture of the bladder is suspected, great care is 
taken in operating to prevent entrance into the 
peritoneal cavity. If the lesion is in a position to 
allow of suture, immediate closure is done; if not, 
very careful drainage both by incision and by 
catheter is practiced. In cases showing gross 
lesion of the posterior urethra immediate perineal 
urethrotomy is performed and whenever possible 
the urethral lesion is sutured. Drainage should be 
practiced in every case of gross injury to the blad- 
der with extravasation, but we are definitely of 
the opinion that hematomata without urinary 
extravasation should not be drained unless sec- 
ondary infection should occur. It is unnecessary 
to say that the treatment of these vesical and 
urethral injuries should include careful observa- 
tion for weeks or months after the original injury. 

Following careful examination and treatment 
of complications, the patient is placed in bed and 
treatment of the fracture begun with an overhead 


pelvic suspension frame, suspension being ob- 
tained by a canvas sling or hammock which ex- 
tends from the upper third of the thighs to the 


lower dorsal region. This hammock acts as an 
immobilizing factor because of the lateral com- 
pression action on the pelvic girdle, the force be- 
ing approximately equal to the body weight. This 
force is continually in action, and, as relaxation 
of the muscles takes place, there is a constant ten- 
dency for the displaced fragments to fall into 
their natural position. Generally marked relief 
of pain is noticeable within the first few hours 
following the application of the pelvic hammock. 

Suspension is supplemented in every case by 
traction on the legs and thighs, with about 15 to 
20 degrees of abduction of the thighs at the hips. 
Abduction relieves the marked spasm of the 
strong adductors of the thighs and pelvis, pre- 
vents scissoring of the thighs, tends to pull the 
fragments back into place, and prevents the 
limited abduction that is so commonly observed 
following these injuries. 

The amount of weight on the hammock suspen- 
sion is regulated by the weight of the body area 
which the hammock supports. It is our aim to 
use sufficient weight almost to counterbalance the 
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weight of the patient, but not enough to raise 1 \e 
patient completely from the bed. Weights usd 
for leg traction vary from 4 to 8 pounds, depe |- 
ing on the size of the patient and the type of | :e 
fracture. Cases in which there is involvemeni { 
the posterior ring or sacro-iliac dislocation requ *e 
more weight. It may be necessary to apply me 
weight on one side than the other, depending .n 
the presence of overriding. 

Leg traction is used in all types of fractur: of 
the pelvis except in those showing an isola d 
fracture of the anterior-superior or anterio: 
ferior spines of the crest of the ilium. In 1 
cases only the hammock suspension is used, 
plemented by flexion of the knees obtained by ie 
use of pillows. Flexion in these cases shoul e 
about a 20 to 30 degree angle at the hips. 

A spreader is used in certain cases to pre. nt 
too great a lateral pressure. Lateral pressur oi 
the hammock may at times cause an overlap; ig 
at the points of fracture unless it is offset by he 
intelligent use of the spreader. The degre oi 
lateral pressure can easily be governed by he 
raising or lowering of the wood spreader. — he 
spreader should be the exact width of the in- 
dividual’s pelvis, within the canvas sling. | he 
use of the spreader should be routine treatin cnt 
except in cases in which a separation of the s.m- 
physis is present. In such cases a high degre. of 
lateral pressure is necessary and is obtaine: by 
the use of the hammock without the sprea ler. 

The method of treatment described gives a high 
degree of ease and comfort to the patient, greitly 
simplifies nursing care, prevents a certain amount 
of muscular atrophy, allows for improved cir ula- 
tion throughout the pelvis, and provides «asy 
access for care and dressings when the soft ; v(rts 
have been injured. In the simple uncompli: ‘ted 
cases it is rarely necessary to administer an « \\:es- 
thetic in application of the overhead pelvic |: ime 
and traction. 

We believe that these fractures shoul be 
treated by traction and suspension for an av. age 
period of at least 42 days. At the end of thi. ime 
the hammock is removed and the patient — al- 
lowed to move about in bed for another we . A 
pelvic belt is applied immediately afte the 
removal of the hammock. At the end « _ the 
seventh or eighth week the patient is allow: out 
of bed and begins weight bearing with the | o! 
crutches. 

Gradual increase of weight bearing is 
mined by the amount of callus formation as 
by X-rays and by the comfort of the pati | as 
weight bearing is increased. In certain cases lus 
formation has definitely been hastened In- 
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ised weight bearing is allowed; but this meth- 

s resorted to only in carefully selected cases. 

s convalescence proceeds, daily hot tub baths 

local heat are used. Patients are kept under 
cl. ec observation at the orthopedic out clinic until 
fu. return to duty is permitted. We feel that a 
m: -t important point in the securing of results is 
th keeping of these patients under close observa- 
ti. for a long period. 

idgment should be used in forcing these men 
ba < to work. In our early experience we were 


ine ned to return them to work as early as possi- 
ble. but we frequently found that after a few days 
at work they were inclined to develop muscular 
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spasm of the back and thighs, which necessitated 
return to bed with consequent lowering of morale. 
We attempt at all times to assure the patient that 
he has excellent prospects of recovery, and that 
the long period of treatment in bed is not because 
of the expectation of a permanent disability, but 
to enable the fractures to be immobilized long 
enough for union to take place. 

We consider that close co-operation between 
the general surgeon and the orthopedist is neces 
sary in order to secure the best results in these 
cases, the general surgeon handling complications 
of the soft parts and the orthopedist that part of 
the work falling under his jurisdiction. 


OF THE TIBIA 


FRANK D. DICKSON, M.D., KANsAs Crry, Missouri 


“ROM the year 1768, when Percival Pott 
gave to medical literature his classical 
description of that fracture of the ankle 

which still bears his name, down to the present 
day, fractures of this region have continued to be 
a surgical problem of ever increasing interest. It 
is this fact that has given me courage to con- 
tribute some observations on the management of 
one of these fractures, the so called posterior mar- 
ginal fracture of the lower articular surface of the 
tibia. If additional incentive were needed it is 
the conviction that, notwithstanding the wealth 
of literature available on the treatment of frac- 
tures of the ankle, the results generally obtained 
fall far short of what they should be; this is par- 
ticularly true of posterior marginal fractures. 
Testimony to this is borne by the number of poor 
late results seen when any considerable number of 


Fig. 1, Posterior marginal fracture showing posterior 
ind lateral displacement of the foot. 


fractures of the ankle are checked up after the 
lapse of several years. Of the 15 posterior mar 
ginal fractures in this series, 5, or 331'% per cent, 
were old fractures with malposition and dis 
ability. 

Posterior marginal fractures comprise about 
1g per cent of all fractures of the ankle joint 
according to Ashhurst and ro per cent according 
to Speed and other writers. In a series of 93 
fractures involving the ankle joint seen in our 
clinic 15 or 16.1 per cent were posterior marginal 
fractures. The lesion (Fig. 1) is one in which we 
have a fracture of the internal malleolus with the 
fracture line extending across the posterior sur 
face of the tibia in such a way as to split off a 
part or the whole of the posterior margin of the 
lower articular surface of the tibia, and a fracture 
of the lower end of the fibula, usually low down. 
The deformity which results is a lateral displace 
ment of the foot and a posterior dislocation of the 
ankle. Such an injury is in reality a bimalleolar 
fracture complicated by the splitting off of the 
posterior part of the lower articular surface of 
the tibia. It should be mentioned that a posterior 
marginal fracture may occur without displace- 
ment of the ankle (Fig. 2). 

The suspicion that a bimalleolar fracture is 
complicated by a posterior marginal fracture 
should be aroused by two signs which Cotton has 
emphasized: (1) prominence of the anterior 
margin of the tibia which, however, is less as a 
rule than in complete dislocation of the ankle; 
(2) the marked instability of the ankle and con- 
sequent tendency for deformity to recur after 
reduction. A properly made roentgenogram 
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2, left. Posterior marginal fracture without posterior displacement of the foot. 
3. The result obtained in case shown in Figure tr. 


ig. 4. 


Posterior marginal fracture. A, Original injury. B, Failure to retain posi 


tion after reduction and the application of a cast. 


should clear up any doubt as to the character of 
the injury and lead to properly planned treat- 
ment. Apparently, however, in a surprising num- 
ber of cases although the bimalleolar fracture is 
recognized and the deformity corrected, the poste- 
rior marginal fracture is overlooked or the im- 
portance of completely reducing the posterior 
displacement of the ankle and accurately restor- 
ing the contour of the lower articular surface of 
the tibia is not appreciated. If this is not done 
after the fracture heals limitation of ankle flexion 
and extension remains, a painful ankle results 
which very definitely interferes with function and 
a permanent disability is established. In this 
fracture as in all ankle fractures accurate re- 
duction is essential to a satisfactory functional 
result; clinical evidence all points toward the 
conclusion that given a good anatomical reduction 
the functional result is rarely unsatisfactory. 


TREATMENT 

We have separated the cases of posterior | 
ginal fracture seen in our clinic into three gro 

1. Fractures seen immediately followin: 
within a few hours of the injury. 

2. Fractures seen after a lapse of several 
up to several weeks without reduction. 

3. Fractures seen after several months or \ 
with malposition. 

The fractures seen shortly after the rece] 
of the injury will, as a rule, present no parti 
difficulty in reduction if a correct diagnosi 
been made (Fig. 3). Under the general or 
anesthesia, the knee should be flexed, to 
the tendo achillis, and the posterior part © 
foot strongly adducted and inverted wit! 
ankle in moderate equinus. Since the astra 
and the marginal fragment are attached 1 
fibula and, in fracture of the ankle, displace« 


r 
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Vig. 5. Posterior marginal fracture reduced by operation 
and beef bone screw used to hold fragments in place 4 
months after reduction. 


it, it seems logical that the primary step in reduc- 
tion should be the correction of the fibular dis- 
placement. When sufficient adduction and inver- 
sion have been secured to correct the lateral dis- 
placement the foot should be pulled forward and 
brought into complete dorsal flexion. Dorsal 
flexion should make the posterior ligament, which 
is seldom torn, tense and so tend to mold the 
displaced fragment back into place and hold it 
there. A plaster cast is immediately applied and 
for two weeks is allowed to extend above the 
knee which is held in moderate flexion. Any 
tension on the tendo achillis should, we believe, 
be avoided for this length of time as it may cause 
a recurrence of the posterior dislocation and dis- 
placement of the marginal fragment. After ro 


Fig. 7A. 
Posterior marginal fracture with recurrent poste 
placement after reduction showing Kirschner wire 
h the astragalus. 
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Fig. 8. Old posterior marginal fracture showing char 
acteristic deformity in unreduced case. There is marked 
impingement of the posterior surface of the tibia against 
the superior surface of the astragalus 
days to 2 weeks the cast is cut down below the 
knee and the usual after-treatment of fractures of 
the ankle followed. Weight bearing is not per- 
mitted under 8 weeks. The instability of the 
ankle in posterior marginal fractures should be 
constantly borne in mind and a checkup roentgen- 
ogram made immediately after the application of 
the cast. We are accustomed to check the position 
at least once or twice more during the first 1o 
days or 2 weeks following reduction. 

From time to time we have had referred to us 
cases in which the posterior displacement has not 
been recognized or in which attempts to secure 
satisfactory reduction have been unsuccessful 
and the displacement has existed from several 
days to several weeks (Fig. 4). In such cases the 
problem of reduction is somewhat different from 
that in acute fractures; it is often difficult or 


Fig. 7. 


in Figure 6 by skeletal traction. B 
patient. 


\, Correction of posterior displacement shown 
Final result in this 
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impossible to influence the position of the dis- 
placed tibial fragment and maintain the anterior 
position of the foot. The difficulty in reducing the 
fragment is probably due to organizing procallus 
filling up of the space between the tibia and the 
fragment and to adhesions which have formed 
between the displaced fragment or fragments and 
the surrounding soft parts. In these older cases, 
if satisfactory reduction cannot be secured by 
manipulation, reduction by operation must be 
resorted to or some form of non-operative manage- 
ment employed which will successfully overcome 
the displacement. We have operated upon several 
cases in our clinic; in some we have simply re- 
duced the posterior displacement and put the 
marginal fragment in relation with the tibia. In 
others in which the fragment was large and the 
ankle seemed unstable following reduction, we 
have held the fragment in place with a beef bone 
screw (Fig. 5). The results have been satisfactory 
if not perfect in all cases operated upon. 

We have also used a non-operative type of 
treatment in these resistant cases which, although 
not sufficiently tested to allow positive conclu- 
sions to be drawn, yet seems worthwhile describ- 
ing. In this non-operative procedure the leg is 
encased in a plaster cast from above the knee to 
the ends of the toes, the cast being heavily padded 
about the lower end of the tibia. The front of the 
cast is then removed from the ends of the toes to 
the level of the lower end of the tibia only a 


posterior shell being left. A Kirschner wire is then 
passed through the astragalus and, using an over- 
head pulley, direct traction is made upward, or in 


reality forward, on the foot (Fig. 6). Counter- 
traction is supplied by the presence of the cast 
against the lower end of the tibia. Such traction 
is allowed to remain 3 weeks. In 3 cases in which 
this method has been used it was found quite 
efficient (Fig. 7). It would seem that this method 
might be applicable in fresh fractures in which 
there is a tendency toward displacement after 
reduction as shown in the roentgenogram. In 
describing this method ot direct skeletal traction, 
no claim of originality is made as it has probably 
been used by others in reducing this displace- 
ment but has not come to our attention. 

In the old fractures with malunion we have, 
even if posterior displacement has been largely 
corrected, a filling in of the space between the 
tibia and the displaced fragment with callus 
which produces a deepening of the lower articular 
surface of the tibia from before back (Fig. 8). 
The combination of even slight posterior dis- 
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placement of the astragalus and deepening o 
the lower tibial articular surface results in im 
pingement of the lower end of the tibia agains 
the posterior superior surface of the astragalus 
limitation of flexion and extension of the ankk 
and a painful joint. In dealing with this situatio: 
a reconstruction type of operation is necessar 
and the results in our experience, while satis 
factory so far as improvement of function is co1 
cerned, still leave much to be desired. Two typ: 
of operation have been used in our clinic. In o1 
case, through two lateral incisions an osteoton 
of the fibula was performed and the resisti: 
structures around the internal and external ma 
leoli were loosened until the astragalus could | 
displaced forward. The projecting posterior ma 
gin of the tibia was then resected until it ceas: 
to impinge on the superior surface of the astra 
alus. The result was improved function to 
satisfactory extent but still with much disabilit 
In 2 cases the resisting structures were loosen: 
up and the astragalus brought forward as in t 
preceding case but instead of resecting the post 
rior margin of the articular surface, a wedge 
bone was removed corresponding to the exci 
callus, so far as we could estimate it, and 
normal contour of the lower tibial articular s\ 
face restored approximately. The results in th: 
2 cases were better than in the first case, in « 
opinion, probably due to the fact that a m 
normal reconstruction of the lower articular s 
face of the tibia was secured. In a certain p 
portion of old cases with extreme deform 
arthrodesis of the ankle should be the operat 
of choice. 

CONCLUSIONS 

From our experience with posterior margi 
fractures, we draw the following conclusions: 

1. Posterior marginal fractures of the an! 
if not properly reduced, carry the certainty 
resulting in marked disability. 

2. Immediate reduction of both the lat 
and posterior displacement should be carried 
and the result checked by roentgenograms e\ 
few days for at least 10 days. 

3. If adequate reduction cannot be secured 
manipulation direct skeletal traction or reduc 
by operation must be resorted to. 

4. Malposition in posterior marginal fract 
may be improved by some form of reconstruc 
operation but impairment of function will ren 

5. If there is any question of the success 
reconstruction type of operation arthrodesi 
the ankle should be performed. 
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KEVIEW OF THREE HUNDRED AND Four CAsEs TREATED BY DEBRIDEMENT, CARREL-DAKIN 
TECHNIQUE, OPEN REDUCTION AND PLATING WHEN INDICATED! 
GEORGE V. FOSTER, M.D., F.A.C.S., PittspurGH, PENNSYLVANIA 
From the Clinic of W. O'Neill Sherman, M.D., F.A.C.S 


certain definite surgical principles have 

been routinely adhered to in the treatment 
of ompound fractures and this paper comprises a 
re\ ew of the results of 304 compound fractures of 
the long bones. These formed part of 7,069 
fractures received by employees of the Carnegie 
Steel Company from 1917 to 1932, and of this 
number 2,440, 34 per cent, were compound 
fractures. This high percentage of compound 
fractures is indicative of the severe crushing type 
of trauma causing the injury. The 304 cases re- 
viewed here comprise the compound long bone 
fractures, which came under our care during this 
period. 

These fractures were almost entirely sustained 
by direct violence and most of them showed ex- 
tensive mutilation of the soft tissues. They were 
mainly in men employed in mines, steel mills, or 
railways, injured by falls of slate, crushed by fall- 
ing piles of steel, or traumatized by coming in 
forcible contact with moving freight cars. 

The majority of these fractures came into the 
hands of some member of this Clinic within 10 
hours of the time the fracture was sustained; 
about 5 per cent were treated in other hospitals, 
following the principles outlined here and trans- 


| Vix the past 15 years in this Clinic, 


Fig Case 3, J. P. Showing compound wound of femur 
nad ission. 


' Presc ated -before the Society of Examining Physicians, Boston, April 27, 1 


ferred under our care as soon as they had re 
covered from their shock. 

The following principles are followed on all com- 
pound fractures, regardless of their severity: 

1. The wound associated with a compound 
fracture is looked upon as just as stirring an 
emergency as an acute abdominal condition, and 
at least débridement is carried out with as short 
a lapse of time as possible. The limb is shaved, 
the skin cleansed with soap, ether, and alcohol; 
the crushed lifeless flesh is conservatively excised 
and the wound flushed out with Dakin’s solution. 
Vaseline gauze protects the wound margins. 

2. Carrel tubes are put in place in the wound 
and over the wound immediately following the 
débridement, the limb is elevated, and Dakin’s 
solution is used to irrigate the wound sufficiently 
often to keep it saturated. Usually 2 drams of 
the solution in each tube are required every 2 
hours. The dressing is changed every second day. 

3. At the time of operation when the X-ray 
plates are seen and also the wound itself with its 
associated bone injury, a decision is reached as to 
the best and safest line of treatment to follow in 
an effort to obtain as good. a reduction of the 
fracture as possible. Reduction may entail the 
curetting of the bone ends and approximation of 
the fragments with immediate application of a 
Sherman steel plate or screws, the application of 
skeletal traction, Kirschner wires, adhesive 
traction with a proper splint, or simply support 
with molded plaster coaptation splints. The 
treatment decided upon is carried out at the same 
time as the débridement is done. 

4. The wound is left open. It may happen that 
to apply internal fixation the wound may have to 
be enlarged and then it is permissible to close the 
wound for a short distance, but any attempt at 
complete closure is disastrous and unnecessary. In 
almost all cases the wound will have closed: before 
the bone is sufficiently strong to bear weight and 
the unfortunate sequence of cellulitis, osteomye 
litis, and possibly amputation should be sufficient 
to deter one from closing a compound fracture 
when nothing is gained by so doing. 

5. The plate or screw, if such is applied, is 
removed as soon as union has taken place in the 
bone unless the wound has already healed over it. 


) 
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Fig. 2, Case 3, J. P. 

Fig. 3. Case 3, J. P. 
extending down to knee joint. 

Fig. 4. Case 3, J. P. 
admission 

Fig. 5. Case 3, J. P. 

We cannot stress too emphatically the necessity 
for an immediate adequate débridement and early 
institution of Carrel-Dakin technique to these 
wounds. The débridement should consist of re- 
moval of all foreign bodies, blood clot, tissues 
thickly impregnated with dirt and dead or dying 
muscle, fascia, skin, or periosteum, the removal by 
sharp dissection of the wound edge until a healthy 
bleeding surface is obtained, the exploration, 
cleansing, and free drainage of all cavities. To 
excise satisfactorily the mutilated tissue in an 
extensive crushing wound requires a_ general 
anesthetic and considerable patience should be 


Showing compound wound after 
skin grafting. Thiersch grafts used 


Fig. 6. Case 3, J. P. 
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Fig. 5. 


\nteroposterior view of compound fracture on admission. 
Lateral view of fractured femur on admission, showing fracture 


Showing anteroposterior view of femur 4!2 months after 


Showing lateral view of femur 4'2 months after admission. 


exercised to make sure of leaving the wou 
absolutely clean. A delayed débridement or . 
done hurriedly, may lead to infection. 

These compound fractures are divided i: 
three classes depending upon the size of the res: 
ing wound and the position of the bone fragm« 
(16, 17). Appropriate, well defined treatmen 
begun within a few minutes of the time of in} 
by a capable surgeon located at each individ 
plant. The area around the wound is sha\ 
cleansed with ether and alcohol, a Dakin dres: 
is applied, and a well fitting splint put in plac: 
an excellent manner, and the man is then sen! 
one of the central hospitals with as shor 
lapse of time as possible. The man is kept in 
hospital until almost complete function has 
turned so that he may be under our control 
guidance and receive the advantages of 
physiotherapy department. On discharge | 
the hospital, in most cases he is able to retur 
light work immediately. 

In describing the methods used in the treat 
of these three divisions of compound fractur 
case reports are included at the end of 
division. These were the 5 last cases of each g 
under our care at Western Pennsylvania Hos 
before this data was compiled. 

A. In- extensive compound, commin 
fractures in which it is impossible to aline 
fragments satisfactorily and hold them wi 
steel plate, the wound is cleaned and thorot 
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ised as described and skeletal traction, tongs, 
‘schner wire, or other forms of skin or skeletal 
‘tion is applied and the wound is irrigated 
roughly with Dakin’s solution. In this class 
) we shall consider the fractures which, though 
ipound, are in good position and require only 
application of lateral coaptation splints after 
débridement has been done. 


\sE 1. J. B., 36 years old, injured March 28, 1930, at 

p.M., when pile of steel beams fell on left lower leg 

ist completely severing the leg. He was treated for 

k, a splint was applied and the man was sent to 

ital. Examination revealed moderate shock, tremen 

: destruction of soft tissue and bone. The tibia and 
fib.la were both badly comminuted. Fight hours after 
accident the wound was thoroughly cleaned under ethy 
lene anesthesia and fragments of bone were put in place 
bet ween the ends of the tibia. Lateral splints were applied 
and Carrel-Dakin treatment instituted. On April 17, 
1940, it was seen that the comminuted fragments were so 
small that they would not unite to main fragments and 
they were removed. The original length of leg was pre 
served by insertion of Kirschner wires through os calcis 
and applying traction. On May 23, 1930, wires were 
removed from os calcis. On June 17, 1930, sequestrectomy 
of tibia was done. On August 25, 1930, entire healing of 
soft parts had taken place but there was a 11-inch separa 
tion of fragments of tibia. There had been so much soft 
tissue destruction that it was felt that more healthy tissue 
would be necessary over the tibial crest to nourish the 
bone graft which would have to be put in place. Therefore 
between September 30, 1930, and October 28, 1930, a large 
pedicle skin flap was transferred from the right leg to 
replace the thin scar over the left tibial crest. The man 
was allowed up on crutches and sent home until time for 
bone graft. He returned in April, 1931, at which time 
a sliding bone graft was done with good union resulting. 
He has good knee motion and fair ankle motion at the 
present time. 


Fig. 7. Fig. 8. Fig. 


g.7 
Pig. 7, Case 6, J. Z. 
on admission. 
and fibula. 
Fig. 8. Case 6, J. Z. Anteroposterior view of right leg on 
Pea ion, Compound, comminuted fracture of tibia and 
hduta 


Anteroposterior view of left leg 
Compound, comminuted fracture of tibia 
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CASE 2. W. G., 30 years old, negro, injured May 7, 
1930, at 1o:15 p.m. Left leg was crushed between steel 
beams. Dakin dressing and Thomas splint were applied 
and he was transferred to the hospital. Examination dis 
closed a compound, comminuted fracture in upper third of 
left tibia and fibula, extensive laceration extending over 
knee joint on outer side of leg; laceration 1 inch in length 
over inner part of leg. At 1:20 a.m. under spinal anesthesia, 
débridement was carried out, Carrel-Dakin technique was 
instituted and a Steinmann pin was inserted through the 
os calcis, and a t5 pound weight was attached, with leg in 
Thomas splint. June 18 wounds were almost healed so 
chlorazene ointment was applied instead of Dakin solu 
tion. Fibrous union was present, lateral splints were 
applied, and patient was encouraged to bear weight from 
July 1 to July 10, when he was discharged. Returned for 
physiotherapy until September 8, 1930, when he was sent 
to work. 

Case 3. J. P. (see X-ray prints and photographs), 45 
years old, Slav, was injured May 15, 1930, at 4:15 a.m 
when steel “buggy” ran over left thigh. The wound was 
cleansed, a sedative given, a splint was applied at mill, 
and the man was sent to Western Pennsylvania Hospital. 
;xamination revealed considerably shocked but conscious 
patient. Tissues of left thigh were crushed apart over the 
lower two-thirds of the thigh, the bone was badly com 
minuted and displaced. The femoral artery was exposed 
for 3 inches. At 9 a.m. after treatment for shock, patient's 
thigh was thoroughly cleansed under spinal aniwsthesia, 
skeletal traction was applied to the lower end of the femur, 
a Thomas splint was put in place and 20 Carrel tubes were 
distributed about the wound. On May 26, temperature 
had risen to 104 degrees, 15 additional Carrel tubes were 
inserted and through-and-through irrigation was estab 
lished. Temperature dropped to too degrees. Pressure 
pads were used to press 
the fragments into posi 
tion. Good union was pres 
ent and skeletal traction 
was removed June 17. Ad 
hesive traction was con 
tinued until July to. The 
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0. Fig. Fig. 01 


Fig. 9. Case 6, J. Z. Right tibia and fibula. Primary 
plating done a few hours after the accident 


Fig. 10. Case 6. J. Z. Left tibia and fibula 
plating done a few hours after the injury 

Fig. 11. Case 6, J. Z. Showing both bones of both legs 
firmly united_and with plates removed. 


Primary 
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Fig. 12. Fig. 13. 


Fig. 15. 


Fig. 14. 


Fig. 12. Case 9, M. K. Lateral view of compound, comminuted fracture of tibia 


before reduction. 


Fig. 13. Case 9, M. K. Anteroposterior view of fractured tibia and fibula—before 


reduction. 


Fig. 14. Caseo, M.K. Lateral view after primary plating, done 1o days after injury. 
Fig. 15. Case 9, M. K. Anteroposterior view after primary plating. 


large raw area was microscopically clean on July 22 and 
s large Thiersch grafts were put in place. The skin was 
entirely healed by August 5. Treatment was begun 
with Morton Smart machine. Man was discharged on 
December 4, 1930, with instructions to return to work 
immediately. One inch shortening had been compensated 
by lift on shoe. There was 60 degrees motion in knee. 

Case 4. J. T., aged 27 years, steel worker. At 9:30 a.m. 
on January 24, 1931, a steel “buggy” ran over his right 
foot and leg. The skin was shaved, cleansed with ether, 
Dakin’s compress was applied, a Cabot splint was put in 
place at the mill hospital, and the man was sent to Western 
Pennsylvania Hospital. Examination showed a compound 
fracture of the right fibula with laceration 2 inches in 
length just above the ankle joint. There was a simple 
fracture of the first and second cuneiform bones. All frac 
tures were in good position. At 12 noon on January 24 
débridement of the leg was done under novocain 1 per cent, 
plaster coaptation splints were applied, and the leg was 
elevated in Cabot splint. On February 13, the wound was 
completely healed and physiotherapy was begun with the 
Morton Smart machine February 27 no further dis 
ability from fractured fibula was noted but there was con 
siderable discomfort from the fracture of the cuneiform 
bones until his return to work June 7, 1931 

Case 5. H. C., aged 36 years; bookkeeper, injured 
September 1, 1931, at 11 a.m., falling down to steps, 
receiving a compound, comminuted fracture of left tibia 
and fibula. He was brought to the hospital immediately. 
xamination showed a large piece of bone protruding 
from a wound 21% inches long on the outer lower third of 
tibia. X-ray films showed comminuted fracture at junc- 
tion of lower and middle third of left tibia and fibula and 
simple fracture of internal and external malleoli. Patient 
was taken to operating room at 3:15 p.m., débridement of 
the wound under spinal anesthesia, but it was found im- 


possible to reduce the fracture through this wound so 
incision was made over the crest of the tibia. The wou 
was carefully blocked off and tissues and bones hand 
with non-touch technique. The bone fragments w 
cleaned with curette and Dakin’s solution and jamn 
between the main fragments, thus preserving the origi 
length of bone. A steel plate could not be applied owin; 
the comminution present. The operative wound was p 
tially closed while the ‘“‘compound”’ wound was left 
open. Carrel-Dakin technique was begun and the leg 

encased in lateral plaster splints. On October 10 b 
wounds were entirely healed. On November 3 treatn 
with Smart machine was started though only fibr 
union was present. Patient could not dorsiflex the fi 
On December 1 patient was walking in double leg ir iis 
with aid of cane—good union and able to dorsiflex 
slightly. On December 22 he walked quite well w th 
ability to dorsiflex foot 50 per cent and he had full k 
motion. He returned to work January 2, 1932. Aln 
complete return of dorsiflexion of foot present by Febri 
1 and patient working steadily . 


= ss 
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B. Primary plating (4). When the opening 
the skin is at least 1.5 inches long and the fr ¢- 
ments are not in position suitable for good unio a 
direct attack is made upon the bone immediat  y, 
the ends curetted, and put in good positio: a 
Sherman vanadium steel plate applied, the wo id 
left open, and Carrel-Dakin treatment app! d. 
In these cases the screws transfixing the plat) 
the bone are of such length that they go into 4 
proximal cortex only and, except in rare cases 10 
not go through the medullary canal and tra ‘ix 
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Fig. 17. Fig. 18 


Fig. 16. Case 10,G. G. Compound Pott’s fracture before reduction. 
Fig. 17. Case 10, G. G. Anteroposterior view of fracture after immediate reduction 


and application of a plate. 
Fig. 18. Case re, G. G. 
application of plate. 


the other side. When it is necessary to engage a 
loose fragment on the opposite side of the medul- 
lary canal, or when a transfixion screw alone is 
used to hold the fragments of a compound spiral 
fracture in place, then it is quite permissible to 
send the screw through the canal. Lateral molded 
plaster splints are applied in such a way that the 
wound may be dressed without disturbing the 
supporting splints. The edges of the plaster 
splints about the open wound are protected with 
oiled silk to prevent the irrigating fluid from 
destroying the cast. It is rare that Dakin’s solu- 
tion softens a cast sufficiently in the course of 
treatment that it is necessary to build a second 
pair of splints. Dakinization is continued until the 
wound is only a small abrasion, then chlorazene 
ointment, zinc oxide, or other mild protective is 
applied until the wound is entirely healed. 

_ Case 6. J. Z., (see roentgenograms), aged 24 years, was 
injured April 18, 1928, at 11:30 a.m., by falling 35 feet, 
alighting on a hard surface. Dressings were applied with 
Cabot splints at mill hospital and the man was sent to 
Western Pennsylvania Hospital. Examination showed a 
moderately shocked man with extensive compound 
fractures of both bones of both legs, simple fracture of 
both os calcis and dislocation of left ankle. On April 18, 
at 5:00 p.m., after treatment for shock, both legs were 
thoroughly cleaned of mutilated tissue under ethylene 
anesthesia and four screw Sherman plates were applied 
to each tibia. The wounds were left open and Carrel 
Dakin treatment was instituted. The dislocation of the 
left ankle was reduced. On June 16, 1928, both plates were 
removed and the screw holes curetted. On August 20, 
1928, firm union was present and patient was walking 


Lateral view of fracture after immediate reduction and 


with double leg irons. On March 21, 1929, both legs were 
entirely healed and patient was discharged to light work 
Patient left work and returned on February 2, 1930, when 
a pedicle flap was put in place over the crest of the left 
tibia. It was later necessary to fuse both os calcis-astraga 
loid joints. There is still some pain present in left os 
calcis-astragaloid joint. 

Case 7. M. B., aged 38 years. On March 11, 1930, at 
7:30 a.m., patient’s right forearm was caught between a 
crank arm and beam. The wound was cleaned, splint 
applied and he was sent to hospital immediately. Exami 
nation revealed a compound, comminuted fracture of the 
right radius with considerable displacement, a simple 
fracture of the right ulna with angulation. The wound was 
débrided at 11:35 a.m. under ethylene anesthesia, the 
ulnar angulation straightened, and the fractures of the 
radius placed in good position and held by one screw 
Anteroposterior plaster splints were applied and Carrel 
Dakin treatment was instituted. On April 29 ,1930, good 
union was in both bones. The wound healed and Morton 
Smart treatment was begun. Patient was discharged to 
light work on May 13, 1930, with full motion present in 
wrist and elbow. 

CasE 8. P. P., aged 60 years. May 17, 1930, was struck 
on the left leg by a flying piece of machinery as the result 
of an explosion. Two open wounds over the left tibia 
were cleaned, Cabot splint was applied at the mill hos 
pital and man sent to city hospital. Examination showed 
compound fractures of the left tibia and fibula at junc 
tion of the upper and middle thirds and at the junction of 
the middle and lower thirds. Each compound wound 
was about the size of a 50 cent piece. The lower fracture 
of the tibia was comminuted. Man was in moderate 
shock. Under ether anesthesia, 4 hours after the accident, 
débridement of the wounds was done and a four screw 
Sherman plate was applied to the upper fragments and 
two transfixion screws held the lower fragments in excellent 
position. Lateral plaster splints were applied and Carrel 
Dakin technique commenced, with leg elevated in a Cabot 











Fig. 10, left. Case 14. B. C. Showing lateral view of com 
pound fracture of tibia before secondary plating was done 

Fig. 20. Case 14, B. C. Secondary plating done 14 days 
after injury. ‘Two attempts at closed reduction had failed. 
Plate healed in situ. 


splint. Man collapsed during the operation and artificial 
respiration and intravenous adrenalin were resorted to 
before he revived. On June 19, 1930, plaster splints were 
changed and the upper plate was removed. On July 5, 
1930, screws in lower fracture were removed and screw 
holes curetted. Good union was present in both fractures. 
On July 18, 1930, the compound fracture wound was 
entirely healed and a Delbet splint was applied. Treatment 
with Morton Smart machine was commenced. On August 
12, 1930, a walking Delbet splint was applied. On Septem 
ber 5, 1930, patient was discharged wearing only a single 
leg iron with firm union in fractures and 8o per cent 
motion in knee and ankle. 

Case 9. M. K. (see roentgenograms), injured June 
16, 1931, at 12:20 p.m., when he fell a distance of 15 feet, 
receiving a compound, comminuted fracture of the left 
tibia and fibula. The wound was cleaned with ether, a 
Dakin’s compress was applied and a Thomas splint put in 
place at the mill hospital, and the man sent to Western 
Pennsylvania Hospital. Examination disclosed a 27 year 
old steel worker in slight shock. A fragment of the tibia 
was sticking through an open wound 2'% inches in length 
in the lower third of the left leg. At 5:00 p.m., June 16, a 
débridement was done under spinal anesthesia. The com- 
minuted fragments were replaced after cleaning with a 
curette. A six screw Sherman vanadium steel plate was 
applied, the wound was left open, and the Carrel-Dakin 
technique was instituted. Lateral plaster splints were 
applied and the leg was elevated in a Cabot splint. After 
the second day temperature never rose to one hundred 
degrees. Carrel-Dakin treatment was continued until the 
leg was entirely healed on August 26, 1931. Physiotherapy 


in the form of Morton Smart treatment was begun and by 


September 15, 1931, firm union had taken place in the 
tibia. Man was given treatment for syphilis. Discharged 
to work on November 4, 1931, with the plate still in place. 
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CasE 10. G. G. On December 20, 1931, this 28 ye 
old man fell 60 feet, injuring the whole of his right sid 
He was brought to the hospital immediately. Examin 
tion disclosed a compound fracture of the lower third 
the right tibia and fibula with complete lateral dislocati: 
of the ankle. The foot was blue and discolored. Patie 
was in shock. He was given a large intravenous injecti 
of saline with adrenalin. Then 4 hours after the accident 
complete débridement and replacement of the dislocati 
was done under spinal anesthesia. A 3 screw Sherm 
plate was applied to the fibula and Carrel-Dakin treatm 
was started with leg in plaster splints and elevated in , 
Cabot splint. Temperature never went above too degr 
Complete circulation returned in foot. On January 
1932, union was present, and plate was removed. 
February 5, 1932, wound was almost entirely healed ; 
patient was walking. He was to be discharged in 10 da 

C. Secondary plating (6). When the oj 
wound is the size of a 50 cent piece or less and 
has been decided that the fracture could be m« 
accurately replaced by a direct attack and ; 
plication of a plate than by extension, then ; 
bridement of the wound is carried out under lo: 
anesthetic, Carrel-Dakin technique is institut: 
and an open reduction done later. Novocain 
per cent, is injected into the skin margins of | 
wound and proves to be sufficient anesthetic 0 
allow a thorough débridement of such a sm II 
wound. The dangers of stirring up an infect 
by the injection of the novocain is negligible w! 
it is done within the first 8 hours after the inju 
This secondary plating may be done from to to. (5 
days after the injury, the time being decided \y 
the temperature, which must have been normal 
for 2 or 3 days, and by the condition of the oj en 
wound, which must have either healed or be 
microscopically clean. The limb must have re- 
turned to almost normal size, the brush buns 
healed, and the oedema and ecchymosis subsi« 
The plate is not applied through the open wound, 
but a fresh incision is made, away from the wou od, 
the skin margins carefully blocked, the plate | p- 
plied with non-touch technique and the sin 
closed over it. In other words, it is treated « a 
simple fracture. In this series, 71 cases \v -re 
secondarily plated and in 48 per cent, it was n- 
necessary to later remove the plate. 


= 


Case rt. M. B., aged 28 years, was injured Nove: } 
12, 1928, by being struck on left leg with a chain. Hi was 
admitted to Youngstown Hospital where it was i ind 
that he had a compound, oblique fracture of tibia ind 
fibula 4 inches above the left ankle. Débridemen 
carried out and position of bones improved by a « sed 
reduction. Carrel-Dakin treatment was carried out «the 
two compound wounds. Owing to the fact that ier 
was 34 inch shortening in tibia, man was sent to Wc ern 
Pennsylvania Hospital on December 7, 1928. Exa) na 
tion revealed two healthy compound wounds on __ wet 
part of left leg. Temperature was normal. On day {ter 
admission an open reduction was done and a 4 rew 
Sherman plate was applied to tibia and operation » und 
was closed. Carrel-Dakin treatment was continued — the 
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yound wounds until healing took place January 2, 

i Patient made an uneventful convalescence, except 
general dermatitis of whole body due to a sensitivity 
cric acid which had been used in preparing his leg. 
uary 12, 1929, patient was walking with brace applied 

0 g; good union. March 19, 1929, he was discharged 

wi 8o degrees’ knee motion and plate still in place. 

sE 12. G. G., aged 28 years, was injured January 30, 

by being crushed between battery machine and oven 


1 
d The right thigh was bleeding profusely from two 
pu ture wounds. These were cleansed, packed with 


De n’s gauze, Thomas splint applied, and the man was 
tra. ferred to Western Pennsylvania Hospital. [xamina- 
tio. showed the whole thigh crushed, puncture wounds on 
ant ‘ior and posterior part of right thigh. The distal 
fraonent of femur was displaced backward with 2'% 
inc’ «s overriding. A Thomas splint with Buck’s extension 
was upplied after immediate débridement of both wounds, 
und: novocain 1 per cent. Carrel-Dakin treatment was 
applied to the two compound wounds. On February 12, 
192). temperature had been normal for 2 days, and as 
closed reduction was not satisfactory, under spinal 
anesthesia an open reduction of the femur was done, 
away from the compound fracture wounds. A 6 screw 
Sherman plate was applied and the wound was closed. 
lhe leg was put up in Thomas splint in 45 degrees flexion. 
There was no postoperative temperature rise. On Feb 
ruary 17, 1929, knee motion was commenced by patient 
elevating and lowering the Pierson attachment to Thomas 
splint through 45 degrees. Hair-line reduction of frag 
ments was shown by X-ray film. On April 17, 1929, firm 
union was noted and both wounds were closed. The 
Sherman plate had not been properly tempered and broke 
at the site of fracture. On May 1, 19209, patient was 
walking with caliper splint. On May 21, 1929, the broken 
plate was removed and the wound was closed tightly. On 
July 20, 1929, the patient was discharged to light work with 
85 degrees motion in knee. 

Case 13. L. T., aged 35 years, was injured January 14, 
1929, by slipping into a ditch. He received a wound on the 
left lower leg, which was cleaned, a splint was applied at 
the mill and the man was sent to Western Pennsylvania 
Hospital. Examination disclosed a compound, com 
minuted fracture of the lower third of the left tibia with 
a wound the size of a ro cent piece. The bones were not 
in contact. The leg was placed in Cabot splint after a 
débridement was done under novocain, 1 per cent, on 
admission, On January 25, 1929, when swelling had 
subsided and temperature had been normal for 3 days, an 
open reduction was done at a point away from the wound. 
\ 4 screw Sherman vanadium steel plate was applied. 
The leg was put up in lateral coaptation splints, Carrel 
Dakin treatment was carried out on the open wound, 
with the leg elevated in a Cabot splint. On March 12, 
1929, he was receiving physiotherapy, and firm union 
present. Operative wound had healed by primary inten- 
tion and original wound healed 2 weeks after operation. On 
March 21, 1929, he was walking in a leg brace. On March 
26, 1929, he was discharged and on April 18, 1929, he 
returned to work. 

Case 14. B. C., aged 27 years. On April 30, 1931, at 
7 a.m. patient was crushed by a steel “buggy” receiving 
multiple injuries to the left leg. His wounds were cleaned 
and a Thomas splint was applied at the mill emergency 
hospital. The man was then transferred to the Western 
Pennsylvania Hospital. Examination revealed a 2!%4 inch 
faceration on the inner side of the left thigh, the tissues 
were crushed and torn in the left popliteal space. The 
middl. third of the left tibia showed a compound wound the 
size Of a 25 cent piece on the lateral surface. The distal 
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Fig. 21. Photograph of compound, comminuted fracture 
of tibia, showing an extensive wound partially closed; 
Sherman plate in place; lateral plaster splints applied in 
such a way that the wound could be dressed without re 
moving the splint. Carrel tubes which entered every part 
of the wound are not shown. 


fragment was displaced backward and there was no con 
tact of surfaces. Kahn reaction 4+-. At 12 noon on April 30, 
under spinal anesthesia débridement of the lacerations 
and wound was done and the laceration about the knee 
was closed. The fractured bone ends were replaced as 
accurately as possible and Carrel-Dakin treatment com 
menced on the open wound. On May 7, 1931, another 
attempt was made at closed reduction but check X-ray 
pictures showed that a sufficiently accurate reduction had 
not been obtained. On May 14, 1931, temperature was 
normal for 2 days and an open reduction was done with 
non-touch technique about 1!4 inches away from the 
compound wound and the operative wound was closed 
tightly over the 4 screw plate. Carrel Dakin treatment 
was continued to open wound and to crushed area in 
popliteal space. There was no rise in temperature after 
operation. On June 30, 1931, good union was found with 
plate in place. The wound healed. Thiersch grafts were 
put in place over the microscopically clean area in the 
popliteal space. On July 10, 1931, active motion with 
treatment by Morton Smart machine was begun. On 
August 27, 1931, the man was walking without a leg brace 
or cane and was discharged to work on October 2, 1931. 

Case 15. W. F., aged 43 years, was injured August 31, 
1931, when a steel beam fell on his right leg; at mill 
hospital wound was cleaned gauze saturated with Dakin’s 
was applied to the wound and a Cabot splint applied 
Examination revealed a compound, comminuted fracture 
of the lower half of the right tibia and fibula with frag 
ments in poor position. The wound was thoroughly 
excised and cleansed under novocain 1 per cent and Carrel 
Dakin technique was begun 3 hours after injury. On 
September to after temperature had been normal for 3 
days and ecchymosis had subsided, an open reduction 
was done at a part away from the compound fracture 
wound. A 4 screw Sherman steel plate was applied and 
the operative incision was closed. On November 5, 1931, 
firm union was present. Treatment was begun with the 
Morton Smart machine. The compound fracture wound 
healed. The man was greatly troubled with psoriasis. On 
November 20, 1931, the man was walking well, with a 
leg brace applied, and 75 per cent motion was noted in 
the knee and ankle. December 29, 1931, for the past week 
there has been a slight serous discharge from the operative 
wound and since it was necessary to remove some hem 
orrhoids, it was decided also to remove the plate. This 
was done and the screw holes were curetted. Carrel- 
Dakin treatment was instituted, and the wound was 
completely closed, with free motion in knee and ankle on 
discharge from hospital on January 29, 1932. 


Armamentarium (14). ‘To obtain good results in 
reducing and plating fractures, one must treat the 
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soft tissues and bones with great respect, other- 
wise the contused tissues will more readily suc- 
cumb to infection. Much can be accomplished by 
having the proper equipment with which readily 
and easily to reduce these fractures, with the 
minimum of trauma. To accomplish this one 
should have available, Lane bone-holding forceps; 
Lambotte bone and plate-holding forceps; Low- 
man bone clamps; bone skids; Smith-Petersen 
forceps; Berg forceps; Stille-Sherman bone drill, 
and a wide variety of Sherman vanadium steel 
plates and screws. In certain instances, a Berg 
bone traction clamp is an essential instrument, as 
with it a fracture very difficult to reduce, is 
slipped into place easily and without trauma. A 
well prepared and stable (12, 13) Dakin’s solution 
is the most important single item in the whole 
armamentarium of the treatment of compound 
fractures. The solution used in the treatment of 
these cases and referred to above as Dakin’s 
solution, is a 0.45 to 0.5 per cent sodium hypo- 
chlorite in hypertonic saline, this being a non- 
toxic, non-caustic, and non-irritating solution 
which has a high bactericidal power. In addition, 
the solvent properties demonstrated by this fluid, 
its ability to dissolve and wash away necrotic 
tissue, old blood, etc., aids materially in cleaning 
the wound. A commercial product by the trade 
name of “Hyclorite,’! the active ingredient of 
which is sodium hypochlorite 4.05 per cent, is the 
solution used in this clinic for the making of Da- 
kin’s solution. Seven parts of sterile water are 
mixed with one part of “Hyclorite” to obtain the 
proper solution. This is made up daily and 
titration is unnecessary. If the solution is too 
caustic, it is possible that it might absorb fresh 
callus, forming in fractures and Clay Murray (11) 
asserts that this has happened in some cases of 
compound fractures under his care, but certainly 
in this large series there has been no retardation 
of the formation of callus due to the irrigating fluid. 

The dangers of non-union, osteomyelitis, 
cellulitis, and septicemia have been stressed by 
many writers when any observations are made 
regarding the advisability of openly reducing and 
plating compound fractures. In the early days of 
the war the British Army applied many steel 
plates in treating compound fractures, and it was 
later necessary to prohibit such practice. The 
reason for the untoward results leading to the 
abolition of the plates was that débridement was 
not carried out, nor was the Carrel-Dakin tech- 
nique for the treatment of wounds known. With- 
out the benefits of débridement or the knowledge 
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of the Carrel-Dakin technique, similar resus 
would have been obtained in these cases, but ‘t 
is the combination of these two procedu: s 
that eradicates the great danger in compou ( 
fractures—infection. Many writers both in t e 
United States and abroad have based their ju 
ment on the open reduction or plating of c 
pound fractures on the results obtained during | ¢ 
early days of the war and not on the results 
tained through the application of knowledge la +r 
developed. A Sherman vanadium steel plate sr 
screw was applied in this series of cases whe: it 
was felt that such would give more accurate | )- 
position of the fragments than could be secu 
in any other way. No hesitancy (10) was fel: n 
applying a plate to the bone, but rather a fee! .g 
of security, knowing that the chance of the b: ie 
becoming displaced was reduced to a minim m 
and that the more accurate the contact of .e 
fragments, the less the chance of non-un) n. 
There were no instances of septicemia, no c: es 
of frank osteomyelitis, and no deaths due to 
infection in this series. Two patients only of he 
entire series died: 1 from pneumonia 5 we. ks 
following an open reduction of a fractured ti! a; 
the other from shock following a bone graft of 
the radius, 6 months after his original injury. In 
but 1 case an amputation was done on a tia, 
plated 5 weeks previously. This was necessiry, 
due to the extensive trauma of the soft purts 
and blood vessels, with massive destruction oi ‘he 
bone, and not due to any infection. In miny 
clinics, the amputation would have been done 
immediately and, as it later proved, this was ‘he 
procedure which should have been carried «ut. 
The other three hundred and one cases returne! to 
work in the mills, mines and railroads, with «od 
function. 

Incidence of chronic osteitis. In this series, { a 
discharging sinus was still present at the si! of 
fractures or operation 4 months after injur’ it 
was assumed that chronic osteitis was pre: nt. 
This frequently consiststed of only a ¢ all 
sequestrum and the sinus cleaned up rapidly _ ter 
a sequestrectomy was done and the diseased ne 
was removed. 

There were 22 cases of chronic osteitis in ‘50 
cases of compound fractures which were b- 
jected to débridement on admission, kept | ‘an 
with Dakin’s solution, and treated by tracti or 
splinting. Seventeen patients developed ch nic 
osteitis in 154 cases which had been open: re- 
duced and in 129 of which a plate had ven 
applied (Table I). 

Briefly, there was a discharging sinus pres ‘t 4 
months after injury in 11.6 per cent of the p ted 
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| ABLE I.—CHRONIC OSTEITIS IN COMPOUND 
FRACTURES 
Cases Osteitis Per cent 
Openly reduced and plated 
Primary plating 5 9 ee 
econdary plating. ... ” 6 ae 
Combined per cent. - a rz. 
Openly reduced 
Not plated 
Not openly reduced 
Splinting 
Combined per cent 


cases and in 15.7 per cent of the cases treated 
by traction or splinting. These all eventually 
healed. 

Incidence of non-union. Non-union was as- 
sumed to be present in this series, if the fractured 
bone was not firmly united 6 months following the 
injury (Table II). 

In these 9 cases of non-union only one case had 
any evidence of syphilis and as 14 per cent of these 
injured men do have a positive Wassermann, it is 
felt that syphilis played no part in the failure of 
the bones to unite. All of these non-unions were 
treated by bone grafts with subsequent union, 
except the man who died of shock on the day of 
his operation. 

To be absolutely fair, one must point out that 
the most severely comminuted fractures could 
not be plated, and this fact probably raised the 
percentage of chronic osteitis and non-union in 
the unplated fractures, owing to the fact that 
these two conditions more often develop in badly 
comminuted compound fractures. 

Removal of plates. It has been our custom to 
remove the steel plates from compound fractures 
as soon as union has occurred. If, however, the 
wound heals with the plate in place and it is not 
troubling the patient, the plate is not removed. In 
this series of 58 primary platings, the plate was 
left in situ in 7 cases (12 per cent). In 71 cases of 
secondary platings, the plate was left in place in 
34 patients (48 per cent). In simple fractures in 
our hospital the plate is rarely removed but re- 
mains untouched in at least 95 per cent of the 
cases. 

In a review of these hospital records for this 15 
year period (1917-1932), certain gradual changes 
were noticed in the method of treating compound 
Iractures. One of the most noticeable was the fact 
that traction with moleskin adhesive has largely 
been supplanted by the surer traction of tongs 
or wires. This is especially true in compound 
iractures in which the irrigating fluid serves to 
loosen the adhesive too frequently. The length of 
complete immobility has also been greatly short- 
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TABLE II.—NON-UNION IN COMPOUND 
FRACTURES 
Non-union Combined 
Cases Per cent 
Openly reduced and plated 
Primary plating 
Secondary plating 
Jnplated fractures 
Opened. . . 
Traction. . . 
Splinting. . 


ened and active motion and graduated muscular 
exercise with the Morton Smart (15) machine, 
is begun even before there is X-ray evidence 
of callus and when manipulation shows only a 
fibrous union to be present. 

Diathermy has been dropped as a means of 
stimulating fracture union, whereas, 8 years ago 
it was felt to be essential to rapid repair. 

In this series the open wound of the compound 
fracture was so extensive that 24 of the cases had 
full thickness skin grafts put in place to close the 
wound with the minimum of scar, especially when 
the scar was over the tibial crest, where the blood 
supply is poor and ulceration is prone to develop. 
In extensively scarred wounds over ununited 
bones, pedicle skin flaps were routinely put in 
place before grafting, in order that the increased 
blood supply of the surrounding tissues would 
more certainly nourish the graft. 

Any attempt at a review of the literature (1, 3, 
5, 7, 9) written on this subject during the past 1o 
years. would be foolish in the extreme, as a wide 
variety of men working under divers conditions 
advocate many different methods of management. 
The trend in the past few years has undoubtedly 
been toward the more accurate apposition ob- 
tained by openly reducing these compound 
fractures when necessary. This, combined with 
the Carrel-Dakin method of wound sterilization, 
not as a treatment after infection has set in, but 
as a prophylaxis as soon as the injury is incurred, 
gives the surest and safest method of handling 
compound fractures. 

Dr. W. O’Neill Sherman organized and super- 
vised the method of treatment of almost all of 
these patients, and it is with his gracious per- 
mission that I am reporting these cases. ‘To 
Dr. Sherman and to Dr. J. Huber Wagner, who 
also operated on many of these cases, I wish to 
express my sincere thanks. 


SUMMARY 


1. A series of 304 cases of compound fractures 
of the long bones of which 129 were openly re- 
duced and plated. 








2. The Carrel-Dakin technique was used in all 
cases to keep the wound clean and healthy, and 
in addition accurately to appose the fragments, 
an open reduction and plating was done when 
necessary. 

3. The percentage of cases of non-union and 
chronic osteitis in the unplated fractures was 
greater than in the fractures which had been 
plated. 

4. This series shows that the accurate open 
reduction and plating of a compound fracture in 
addition to the use of the Carrel-Dakin method of 
wound sterilization to the wide open wound tends 
toward rapid union without infection, rather than 
toward infection, non-union, septicemia, amputa- 
tion, or death. 
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Y/Y HE Board on Industrial Medicine and Trau- 
| matic Surgery had its genesis during the 
Great War. Traditions and theories were 
ruthlessly cast aside. It was necessary to execute 
tasks expeditiously and efficiently, and with the 
greatest economy of management, money, and 
man power. It was advantageous to the govern- 
ment to develop every facility that would preserve 
health. Hence a committee on industrial medicine 
was organized by the Medical Section of the Coun- 
cil of National Defense. 

In a word, this program demonstrated as never 
before that the employer and the employee could 
accomplish most if they worked harmoniously. 
The great leaders of industry, of labor, and of in- 
surance composed their differences, to the great 
benefit of all concerned. This war experience was 
a progenitor of the Board under whose auspices 
this conference is being held. 

In 1922, Dr. Daniel Z. Dunott convinced the 
Association of Railway Executives that railway 
employees would receive the most efficient care 
in hospitals approved by the American College 
of Surgeons. Forthwith, by proclamation to the 
railroads, this association suggested that the em- 


ployees of railroads, so far as possible and prac- 
ticable, should be treated in approved hospitals. 

At the organization meeting of this Board, held 
during the Montreal Clinical Congress in 1926, an 
important first principle was recognized. The 
leaders of industry, of labor, of the insurance and 
indemnity companies, and of compensation com- 
missions must harmonize their interests. And it 
is an outstanding slogan of the College that if we 
can convince the heads of these groups we will be 
insured of the full, unqualified co-operation of as- 
sistants and associates. This principle is sympa- 
thetically endorsed by your chairman, Dr. Besley. 

The real work is already under way. We have 
held our conferences each year, and by corre- 
spondence we are in touch with everyone inter- 
ested in the progressive work of this Board. 
During the past year two medical men have se- 
cured first-hand information from the four groups 
with whom we must deal. 

Up to this time we have been a fact-finding 
organization. It is our purpose to plan for the 
future. And we must all co-operate if we are to be 
of aid and if we are to solve the problems of indus- 
trial medicine and traumatic surgery. 


SUMMARY OF A SURVEY OF MEDICAL AND SURGICAL SERVICE 


IN INDUSTRY 


IN NORTHWESTERN 


UNITED STATES 


E. W. WILLIAMSON, M.D., Cutcaco 


rTNUIS report is based on a survey of 375 indus- 

tries of various types in the central and east- 
_ _ ern sections of the United States, the ma- 
jority of which maintain a payroll of five hundred 
or more employees. Approximately three quar- 
ters of a million people are employed in these 375 
industries; 178 companies (47 per cent) carry 
their own compensation insurance; 166 (44 per 
cent) are insured by indemnity companies; 31 
(9 per cent) operate under the state fund or have 


rejected the compensation act and are subject to 
the common law. 

The following summary is based on the appli- 
cation of the Minimum Standard for Industrial 
Medicine and Traumatic Surgery as formulated 
by the College: 

1. Medical staff. Industries have evolved vari- 
ous plans for the care of injuries incurred during 
employment; of the 375 industries reported, 58 
plants engage one or more full time physicians 
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and maintain complete dispensary facilities; 156 
have part time physicians and operate a first aid 
room for the care of injuries and minor illness, 
while 161 have physicians only on call with limited 
or no facilities in the plant for medical care. 

Plants which employ full time or at least half 
time physicians receive the benefits of active 
medical supervision and a more extended medical 
service, such as pre-employment and periodic 
physical examinations, diagnosis, and a service in 
preventive medicine. The physician is entrusted 
with the administration of the department. 

Where the industry relies upon the services of a 
physician who is on call only, there is little or no 
medical supervision. The reduction of employ- 
ment this year has changed the status of many 
physicians from a part time to a call basis and 
under such conditions the nurse must assume more 
responsibility in providing relief and in deciding 
which cases should be sent to the physician for 
treatment. Injuries referred to a physician are 
usually treated in his office, so the plant operates 
for long periods of time without a visit by the 
physician. He is out of touch with the personnel 
and his only interest and responsibility lies in the 
care of the occasional patient who is referred to 
him. This type of organization of the medical 
service is too remote to be efficient. 

2. Membership on the medical staff. The require- 
ments for membership on the medical staff, as 
stated in paragraph 2 of the Minimum Standard 
for Industrial Medicine and Traumatic Surgery 
are fulfilled by the appointed physicians in almost 
all the industries visited. In two plants where no 
medical director is employed, the condition had 
arisen that non-medical practitioners were author- 
ized to treat compensation cases outside the plant 
dispensary. 

3. Clinical records. Many industries have a well 
organized and complete record system. It was 
found, however, that in dispensaries of a large 
number of industries which employ an indemnity 
company to carry the compensation insurance, 
the clinical records consist only of reports of cases 
treated in the dispensary. The employer is 
wholly dependent upon the carrier for the reports 
of cases treated in the surgeon’s office or hospital. 
These records may be needed for reference in years 
to come, perhaps after a change in insurance com- 
panies has been made; therefore, records of all 
cases should be filed in the office or dispensary of 
the industry. 

4. Hospitals. Where the operations of the in- 
dustries are centralized, one or more leading hos- 
pitals located conveniently to the plant are desig- 
nated for the care of accident cases. This type of 
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industry uses only a small number of hospitals 
and the most of these are on the approved list of 
the College. 

Companies which have a decentralized per. 
sonnel, such as public utilities, usually specify 
that the injured employee be taken to the nearest 
hospital. The result of this arrangement is that 
a large number of institutions is used and the 
choice is made on the basis of proximity to the 
scene of accident rather than upon the rating of 
the hospital. 

Aside from location, the selection of non- 
approved hospitals may be made by the employee 
who is not informed, by the physician who does 
not discriminate, or by the one who pays the ex- 
penses because the rates may be lower. Industries 
should know more about the merits of an ap- 
proved hospital and the reasons for the statement 
in the Minimum Standard that all patients requir- 
ing hospitalization shall be sent to approved in- 
stitutions. 

5. Medical supervision. Only the larger indus- 
tries with physicians on a part time or full time 
basis have arranged for medical supervision of 
plant sanitation and health of employees. Plants 
which have the hazards of occupational disease 
are the most active in carrying out rigid measures 
in sanitary inspection and periodic examinations 
of employees who are exposed to these hazards. 

There are problems arising in connection with 
the handling and settlement of occupational dis- 
eases which authorities state are much more dilli- 
cult to solve than adjustment of compensable in- 
juries. Many companies, especially the larger 
ones, which have operated under direction of the 
compensation law for 20 years, have carried on 
effective programs in the prevention of accidents 
and the care of injuries to the extent that loss of 
time and compensation therefore have been re- 
duced extensively. Within some of these com- 
panies there are certain occupational diseases, 
such as silicosis, which are creating new and dilli- 
cult situations. The affected trades are looking 
to the medical profession for assistance and a solu- 
tion of these problems. 

6. Scope of medical service. Only a small per- 
centage of industries included in this survey ex- 
tend medical treatment beyond the care o! in- 
juries and emergent and minor illness arising dur- 
ing working hours. 

Of the 375 plants visited 320 maintained a <lis- 
pensary with facilities sufficient to supply the 
specified service. The results of our studies show 
further that 241 (64.2 per cent) of the industries 
provide pre-employment physical examinations, 
while 115 (30.6 per cent) have periodic examina- 
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tions of all or certain groups of workers, 290 com- 
panies (77.3 per cent) have some form of benefit 
plan in operation, such as: (1) a mutual aid asso- 
ciation maintained by the employees alone or on 
a contributory basis. The benefits are weekly 
cash allowances for a stated period payable for 
loss of time due to illness and non-compensable 
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injuries. Only a small percentage of these associa- 
tions provide the doctor’s services. (2) A relief 
plan maintained by the company. (3) A group 
insurance plan which provides benefits for total 
disability and death, and in a small number of 
cases an allowance is provided also for illness and 
non-industrial injuries. 





1932 SURVEYS OF MEDICAL SERVICE IN INDUSTRY 
M. N. NEWQUIST, M.D., Cuicaco 


URING the past year surveys have been 

made of the medical departments or 

services of varied indust-ies at selected 
points in most of the United States. The purpose 
of these surveys, as directed by the Board on 
Industrial Medicine and Traumatic Surgery, is 
to get the facts in regard to such medical service, 
to advance the efficiency of the service, and to 
promote a better working co-operation between 
industry and the medical profession. 

The surveys included 246 industries, represent- 
ing a total of one million sixty-two thousand em- 
ployees or an average of four thousand employees 
each. Thirty-six per cent of the total employees 
involved had payroll deductions to provide com- 
plete medical and hospital service on some con- 
tract arrangement, and in 6 per cent the families 
were included in this service. Seventy-five per 
cent of the industries visited had physicians either 
on a part time or full time basis, and 70 per cent 
gave pre-employment physical examinations. 
Further organization for the provision of medical 
service appears to be inevitable. If the 36 per cent 
of employees mentioned wish to be served med- 
ically on some group insurance basis, would it not 
be possible and advisable to link up the doctor in 
some form of harmonious participation but still 
retain his identity and private status? 

The plans and facilities for medical service 
ranged from no facilities or organized service 
whatsoever in the smaller industries to well 
equipped dispensaries and competent medical 
staffs in the larger or more hazardous industries. 
Most of the larger industries should be given 
credit and recognition for adequate care of their 
industrially ill and injured employees. To the 
smaller industries whose medical service is less 
efficient, the efforts of the College in industrial 
medicine and surgery should be directed. 

_ Contract medical practice which originated in 
isolated industrial communities has received con- 
siderable impetus under the stress of the present 
prolonged economic depression. The following 


conclusions in regard to contract practice are 
based upon observation and upon direct informa- 
tion from those who are involved in the practice: 

Among the good points may be mentioned: 

1. The Group Insurance principle is utilized to 
provide medical care at low cost. 

2. It gives the employee and the employer a 
sense of security. 

3. Experience in this restricted field makes 
those that practice it more efficient. 

4. Special facilities and full time service for the 
care of ill or injured are usually provided. 

5. It fixes responsibility, which is naturally 
considered an advantage by the employer. 

6. Uniform and prompt reports are rendered to 
the industry and to the State Compensation 
Department. 

7. Itisa plan that can compete with the pres- 
ent day method of installment buying. 

Among the weak points and abuses are: 

1. Solicitation. In practically every instance 
there has been more or less solicitation either by 
the doctors or by paid lay-solicitors. 

2. Price cutting and bribery resulting in 
typical price wars. 

3. It denies a reasonable latitude of choice of 
doctors or hospitals. 

4. It permits the extremes of inferior medical 
and hospital services. 

5. Unfair competition with the independent 
practitioner. 

6. Unreasonable demands made of the doctors. 

7. Commercial exploitation of the profession. 
Commercial and other lay corporations are found 
practicing medicine. 

8. Medical and hospital service under contract 
practice is not always restricted to the low wage 
earner. 

It would seem that contract practice has its 
good points but inasmuch as it is subjected to so 
many abuses no blanket endorsement can be made 
of this type of practice. Each case must be judged 
upon its own merit. 








SURGERY, GYNECOLOGY AND OBSTETRICS 


INJURIES TO THE LUNG 
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T was a great tragedy, far beyond the imagina- 
tion of any, except medical officers with long 
service in advanced operating centers, that 

not until the summer of 1916, after 2 years of 
intense fighting, were the possibilities of more 
radical intrathoracic surgical interference appre- 
ciated. In those 2 years thousands of lives were 
sacrificed that could have been saved if thoracic 
surgery had advanced as had surgery of other 
parts of the body. The success of that great 
master surgeon John B. Murphy and Sir William 
Macewen in dealing with intrathoracic disease 
under ordinary general anesthesia was entirely 
overlooked. The effort of Sauerbruch and his 
followers with the negative pressure chamber, 
although it contributed somewhat to the advance 
in surgical technique of intrathoracic problems, 
served mainly to cloud the issue and render more 
absurd our knowledge of the physics of the chest 
and increased the temerity of surgeons in dealing 
radically with intrathoracic conditions. 

For 2 years of war we had watched hundreds of 
young men, the flower of the manhood of the 
nations die of chest wounds. Certain types of 
gunshot wounds of the chest were considered 
“necessarily fatal’? and practically one hundred 
per cent of patients with such wounds died within 
1 hour to 48 hours of being wounded. Approxi- 
mately 78 per cent of all patients with thoracic 
wounds died. Largely as a result of the work of 
one surgeon in the French Army and two surgeons 
in the British Army—in the summer of 1916 and 
almost simultaneously, although working sepa- 
rately, the safety of radical intrathoracic surgery 
was determined and the mortality even in the so- 
called one hundred per cent “necessarily fatal”’ 
cases was reduced to 27 per cent. The vast num- 
ber of such wounds dealt with during the last 2 
years of the war firmly established the fact that 
the thorax could be widely opened, its contents be 
freely handled and dealt with, with less risk than 
in the routine abdominal procedures. 

In addition, the convalescence was more rapid 
and complete and soldiers could be returned to 
their units for duty, earlier than was the case in 
gunshot wounds of the abdomen, head, or ex- 
tremities. This was no small consideration where 
man power was being so constantly and rapidly 
destroyed. Lest we forget, may I point out that 
during the months of July, August, and Septem- 


ber, 1916, sixty-two thousand stretcher cases, 
entirely apart from walking-wounded, passed 
through our Casualty Clearing Station on the 
Somme front. Ninety beds were set aside for men 
with gunshot wounds of the thorax, whom the 
reception officers thought had a chance to recover. 
It was a distressing duty day after day, as chief 
surgeon, to make hurried rounds of these patients 
and consign to the moribund ward those we knew 
would die within the next few hours. Appalled by 
our helplessness in dealing with wounds of this 
type, and the distressing and inevitable outcome 
up to that period, and fortunately perhaps with- 
out any time or opportunity for confirming our 
conclusions by animal experimentation, we de- 
cided about the middle of July, 1916, to attempt 
to deal radically with the so-called “necessarily 
fatal” type of gunshot wounds of the chest. 
Within 1 week, 11 so-called fatally wounded men, 
had been operated upon and were still alive. 
From that time on gunshot wounds of the chest 
in our Unit were considered as emergency 
surgical cases. They were immediately sent for 
admission to the resuscitation wards and we 
realized that chest cases requiring early operative 
treatment required it as urgently and as promptly 
as did abdominal cases. Operative interference 
became routine treatment. Our dread of such 
cases decreased as new experiences proved the 
value of radical treatment, until by the autumn of 
1916, we found that we had reversed our mortality 
and instead of helplessly watching 78 per cent of 
these unfortunate patients die, we were saving 78 
per cent of them (Lockwood and Nixon, (1)). 
Thanks to the far-sighted policy of our Director 
General, the Adjutant-Director of our particular 
army, the IV British Army and the consultants, 
we were permitted to retain all chest cases alter 
August, 1916, whether seriously or slightly 
wounded, until they were up and about, and able 
to do light duty. In addition, our own Casualty 
Clearing Station and that of Colonel Pierre Duval, 
now professor of surgery in Paris, were placed side 
by side. We worked in the closest of harmony, ind 
as he had been responsible for the development of 
thoracic surgery in the French Army, we were mu- 
tually afforded an unrivaled opportunity to study 
our respective methods of dealing with such 
wounds. To Duval and his associates, my ass0- 
ciates and myself will be forever grateful for 
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their great courteousness at all times, and for 
constant help and advice on matters surgical. 
rom 1915 to 1920, as a result of the tremendous 
casualties of the War and the dreadful epidemic of 
influenza in 1918 and 1919 with its high percentage 
of empyema, thoracic surgery developed to a 
greater extent than it had in all previous time. 

The successful treatment of empyema, lung 
abscess, bronchiectasis, tumors of the chest, 
surgical procedures on the heart and pericardium, 
the lungs, mediastinum and diaphragm and now 
successful operations for removal of the clot in 
pulmonary embolus, present an unparalled galaxy 
of surgical achievement in the last 17 years. 

It is a question if the profession generally, even 
yet, realize the great advances in the treatment of 
injuries of the lung made during that period, and 
the urgency and possibilities of treating such 
wounds in civil practice. A definite percentage of 
deaths after automobile and flying accidents, train 
wrecks, falling from a height, crushing injuries, 
and penetrating wounds of the chest are avoid- 
able, if proper care is given. 

At the outset the chief problem to be faced is 
the recognition of those patients who recover with- 
out operation as distinguished from those who 
unless operated upon, inevitably die. Speaking 
broadly, the cases in which we advise a complete 
intrathoracic operation, belong solely to the latter 
group. 

It is not within the scope of this address to con- 
sider all types of traumatic lesions of the thorax. 
It must be appreciated, however, that most of the 
deaths due to thoracic injuries are due to exten- 
sive injuries to the bony skeleton of the thorax, 
the so-called ‘“‘stove-in” chests. Such patients 
die as a rule from the shock and exhaustion of the 
gross bony lesions. Injuries of the lung resulting 
irom such accidents and conditions that should be 
recognized are: 

1. Rupture of the visceral pleura causing: 
(a) spontaneous pneumothorax in a “closed” 
chest; (b) associated with an open pneumothorax 
—traumatopnecea; (c) the degree of displacement 
of heart and mediastinum in either condition. 

2. The presence of a hemothorax—if so, how 
extensive? 

3. A hematoma of the lung. 

4. Rupture of a main bronchus or blood vessel 
with escape of air or blood into the pleural cavity 
or mediastinum. 


5. Contralateral collapse. 

0. Massive collapse of one or even both lungs. 
_ Traumatopnoea should be immediately sought 
lor. If present, the wound should be cleaned and 
without an anesthetic the skin should be sutured 
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with deep silkworm gut sutures or be approxi- 
mated and sealed over with adhesive plaster. The 
immediate improvement in such patients is often 
marvellous within a few minutes. The lung 
usually expands, the respirations become deeper, 
freer, and more regular, and the mental distress of 
such a wound is at once relieved. Such a patient 
can shortly be safely transported to a hospital for 
closer observation and further treatment. 

Massive collapse of one lung and even of both 
lungs without any gross injury of the bony thorax 
occurs. This condition, particularly that of 
bilateral collapse, we did not recognize until July, 
1918, in the Ypres salient. ‘The cause of it is 
difficult to explain unless due to sudden with- 
drawal of air due to bursting of a shell, with 
perhaps one intense expiratory effort and bronchial 
spasm. The lung or lungs were found contracted 
on their pedicle and were not larger than one- 
third of the man’s fist. While an excised portion 
would float, there did not seem to be any air 
whatsoever in the entire lung. In such a case, 
the involved side is found to be absolutely silent. 
Place a handkerchief or a piece of gauze over the 
mouth, compress the nostrils of the patient, apply 
your own mouth to that of the patient, and blow 
air into his lung. The lungs can be inflated in- 
stantly, and with alternate blowing and pressure 
on the chest respirations can be restored. We no 
longer employ a pulmotor, even for a patient 
suffering from asphyxiation. 

Morphia in fractional doses should be freely 
administered and active resuscitory measures 
taken to combat shock. Intense dyspnoea due to 
hemothorax or pneumothorax should be relieved 
before operation by aspiration. If recurring 
hemorrhage is suspected, the aspiration should be 
partial and combined with oxygen replacement. 

Diagnosis. As soon as the patient’s condition 
permits, he should be thoroughly examined by the 
surgeon, physician, and radiographer, to decide 
whether or not immediate operation is required. 

Roentgenological examination. Roentgenological 
examination reveals the approximate amount of 
hemothorax, the presence of pneumothorax, 
hematoma of the lung substance, the degree of 
collapse of the lungs, the position of the dia- 
phragm, heart and mediastinum, and the com- 
minution and overriding of the ribs. 

Clinical symptoms and signs. The physical 
examination should be limited in the first instance 
to ascertaining whether an immediate operation 
is advisable and possible. 

Widespread surgical emphysema obliterates or 
disguises every other physicial sign except the 
position of the heart. 
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Physical signs in traumatic lesions of the lung 
are most fallacious. Unduly moving the patient 
to permit of a meticulous physical examination is 
very unwise, and the findings should not influence 
the decision to operate if certain indications for 
surgical interference exist. The bizarre findings on 
physical examination of traumatized chests must 
be realized by the examining doctors. Respiratory 
distress does not always accompany even the 
largest effusions. The degree of movement in a 
chest is not always proportionate to the intra- 
thoracic injury. Immobility may be complete 
without an intrathoracic lesion. Pneumothorax 
does not always develop rapidly after injury: it 
may be a late and gradual occurrence. 

It has been a mystery to us why hemothorax so 
constantly develops in chest injuries. Seldom 
have we found an intercostal artery ruptured, or 
at least still bleeding; rarely, if ever, have we seen 
active bleeding from a contused or lacerated lung 
except when it is held up by adhesions. Excision 
of a wound in the lung is associated with re- 
markably little hemorrhage. 

Signs of increasing effusion, in patients treated 
expectantly, after 24 to 36 hours, are rarely ever 
due to active hemorrhage. Late secondary 
hemorrhage is, as a rule, due to bleeding from an 
intercostal artery. 

Indications for 
patients with an 
topnoea). 

2. Operate on all patients with laceration of 
the diaphragm as well. 

3. Operate on all patients with a badly ‘‘stove- 
in” chest, with overriding fragments and sharp 
spicules where the pleura is lacerated, even though 
there is no external wound. 

4. Operate on all patients where a jagged 
irregular missile has traversed the pleural cavity, 
whether lodged in (a) the chest wall, (b) the 
pleural cavity, (c) the lung, (d) the mediastinum, 
or (e) the heart or pericardium. 

5. Operate on all very acutely infected 
patients, even though the missile is not retained. 

6. Operate on all patients with a penetrating 
wound of the chest with progressive bleeding, 
hemoptysis, and massive hemothorax. 

7. Operate on all patients with a massive 
pneumothorax and great displacement of the 
heart and mediastinum that cannot be controlled 
by aspiration. 

8. Operate on all patients in whom rupture of a 
main bronchus or artery at the hilus of the lung is 
suspected. 

Thoracotomy is rarely indicated for relief of the 
ordinary hemothorax or hematoma of the lung. 


operation. 1. Operate on all 
open pneumothorax (trauma- 
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Unfortunately, occasionally lung abscess or more 
rarely gangrene of the lung results from an exten- 
sive hematoma of the lung, but unless thoracot- 
omy is necessary otherwise, we believe such 
patients should be treated expectantly. 

Anesthesia. Surgeons dealing with thoraci 
problems should have a thorough knowledge of 
the physics of the chest. So many fallacies have 
been propounded based largely on experiment: 
studies on dogs and rabbits! Such findings have 
little if any value as applied to humans. TT! 
mediastinum in the dog and the rabbit is perm: 
able to air and even fluid, but that of humans 
impermeable and has a certain degree of fixatio 
Our decision to deal radically with intrathorac: 
wounds in 1916 was based on the fact th 
investigation on cadavers had established the fac‘ 
that the mediastinum of humans was not perm 
able to air or fluids and presented a fairly rigi(! 
barrier between two cavities. Snyder’s (2) inves 
tigations in 1927 corroborate our experiences vf 
1915 to 1gIQ. 

The modern gas oxygen machines with a snug! 
fitting mask applied to the well vaselined face 
affords all the positive pressure necessary for 
re-oxygenation and offsets the danger of a p1 
longed open pneumothorax. Intratracheal gis 
oxygen anesthesia in the hands of an experience: 
anesthetist, should be employed for a prolonge:| 
thoracotomy. 

A paravertebral anesthesia for two or three 
spaces above and below the wound or the site of 
the incision, with local infiltration, to avoid delay, 
associated with gas oxygen analgesia, is thie 
anesthetic of choice. Emergency cases that wou!d 
never be fit for a general anesthesia can be safely 
operated upon with this type of anesthesia. \ 
more extensive, deliberate, and protracted opera 
tion can be undertaken with the minimum of 
shock to the patient. Respirations are deeper aiid 
more regular than with a general anesthesia, and 
the movements of the lung, mediastinum, and 
diaphragm can be voluntarily controlled by the 
patient to an appreciable extent. The two stave 
operation in which both sides of the thorax ire 
opened, is possible only with this type of anest e- 
sia. Postoperative restlessness, vomiting, ret”!i- 
ing, coughing, and straining are avoided, and | ils 
plays no small part in the success of such op: ‘a- 
tions, especially in bad risk patients. 

Operation. The complete intrathoracic op 
tion must not be lightly undertaken. 
preparations for operation, the anesthetic, 
the technique of the operation are most exact'"g, 
although the manipulations themselves within ‘he 
thorax do not require any exceptional dexterity 
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Speed is essential. 
maintained. 

For operation the patient should be placed with 
the injured side dependent, usually in the half- 
sitting posture. Primary union will not result 
without bold, thorough excision of wound area. 

When the position of the wound will permit, 
resection of the fourth rib or preferably a long 
incision in the interspace immediately below from 
the mid-clavicular to the posterior axillary line 
furnishes easiest access to the thoracic cavity. A 
powerful, snugly fitting rib retractor is nec- 
essary. 

[he commonest source of bleeding is from a 
torn intercostal artery. If the artery cannot 
readily be picked up and ligated, with a small 
periosteal needle, a suture can be passed around it 
or failing that around the rib itself. 

The lung can be freely handled, incised, or a 
wound excised as required. If the wound is of a 
gaping type in the lung, tags of intercostal fascia 
and muscle should be laid over the edges and 
sutures passed through them will relieve tension 
on friable lung tissue when the edges are approxi- 
mated. Bronchial fistula will invariably be 
avoided if the visceral surfaces are carefully 
apposed. 

Partial, or even complete lobectomy may be 
necessary, depending on the degree of laceration 
of the lung. In such a case preserve plenty of the 
visceral pleura. 

An open bronchus or alarming hemorrhage 
from the lung surface is rarely found at operation. 
The toilet of the pleura must be meticulous. 

The thoracotomy incision should be closed with 
a thick, moist towel, every moment that the hands 
of the operator are not within the thorax. 

Time should not be wasted in attempting to 
repair the parietal pleura. 

The chest must be hermetically closed with the 
first layer of muscles; otherwise, pocketing will 
occur, pleural effusion accumulate, the incision 
break down, and an empyema result. 

Careful approximation of the skin edges is 
necessary to insure early, absolute primary union. 

Drainage of the chest should never be employed 
in these primary operations. 

Gross injuries of the bony wall of the chest 
associated with injury to the lung require that all 
comminuted bone and sharp spicules be widely 
excised. If the intercostal nerves have been torn, 
employ alcohol injection proximally to offset pain 
during convalescence. 

Postoperative treatment. The postoperative 
treatment of chest wounds demands constant 
attention. The patient should be maintained in 


Absolute asepsis must be 
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the position found to be most comfortable. 
Oxygen should be employed if the patient is 
cyanosed. Morphia should be freely used to 
combat restlessness. 

Aspiration should be carried out 18 hours after 
operation and as frequently as necessary to keep 
the pleural cavity relatively free of fluid. Early 
fluoroscopic examination or roentgenograms will 
help to determine the presence of a collection. 

CONCLUSION 

1. Grave traumatic lesions of the chest are still 
being overlooked, and are not being dealt with 
radically as they should be. 

2. First aid instruction as to the necessity, 
urgency, and methods of immediately sealing off a 
penetrating wound of the chest to overcome the 
ill effects of traumatopnoea is advisable. 

3. All such patients should be given morphia 
early. 

4. Massive pneumothorax should be looked for. 

5. Active resuscitory measures are necessary. 
In the majority of such cases blood transfusion is 
required. 

6. The urgency of recognizing whether or not 
the thoracic lesion is the main cause of the pa- 
tient’s condition cannot be overemphasized. 

7. The indications for thoracotomy are well 
defined. 

8. The complete intrathoracic operation is a 
serious one and not lightly to be undertaken. 

g. Aselect anesthesia must be employed. 

10. Speed in operating and absolute asepsis are 
essential to success. 

11. The operation must begin with excisio in 
toto and end with hermetically sealing of thorax. 

12. Fluid should not be allowed to collect in 
the pleural cavity after operation. 

13. Resection and drainage secondarily should 
be a last resort. It is rarely necessary and should 
be employed only after multiple aspirations and 
if necessary catheter drainage has failed. 

In no class of surgery is teamwork more essen- 
tial to success. The surgeon, physician, radiog- 
rapher, and anesthetist should work hand in 
hand. The theater staff must have everything 
prepared in advance and be quick and methodical, 
knowing each step in the operation, thereby avoid- 
ing delay. After operation nurses who are experi- 
enced in caring for such patients should, if possi- 
ble, be employed. 
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SILICOSIS AND OTHER DUST DISEASES 
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A DEPOSIT of silica in the lungs can never 

[-\ be removed. The health hazards to the 

operators on these dangerous jobs can all 

be eliminated, not only in such a way as to protect 

the operator, but incidentally with a saving in 
production costs. 

Silicosis, far from being a new disease, was 
described by Ramazziniin 1700. The first Ameri- 
can study was made by Lanza and Higgins, 
among the lead and zinc miners in the Joplin, 
Missouri district in 1914. Of the 720 miners 
examined, 330, or 45.8 per cent, had silicosis in 
some stage; 105, or 14.5 per cent, had silicosis 
with tuberculosis; and 39, or 5.4 per cent, had 
tuberculosis alone. 

Definition and etiology. Silicosis may be de- 
fined simply as a specific form of pneumono- 
coniosis due to breathing air containing free silica 
dust—identified anatomically by generalized pul- 
monary fibrosis and the development of miliary 
modulations in both lungs; clinically, by shortness 
of breath, decreased lung expansion, lessened 
capacity for work, increased susceptibility to 
tuberculosis, and characteristic X-ray findings. 

It was formerly thought 10 years’ exposure was 
necessary for its production. Recent reports 
indicate that cases have occurred within 3 to 5 
years’ exposure. The Canadian laws are based on 
an exposure of from 3 to 5 years. 

The principal industries in which silicosis ap- 
pears are (1) mining, (2) quarrying, (3) stone 
finishing, (4) pottery, (5) abrasives, (6) glass, 
(7) mineral earth, (8) spray coating, (9) refrac- 
tories, and (10) construction. 

Diagnosis. The diagnosis of silicosis rests on 
proof of adequate industrial exposure. Symp- 
tomatology, physical and X-ray findings; the 
X-ray findings being the most important. 

In the symptomatology the outstanding pre- 
liminary complaints are non-productive cough 
and shortness of breath. These symptoms become 
more pronounced as the disease progresses. The 
X-ray evidence is characteristic. 

Pathology. According to Gardner, in the initial 
stages, the phagocytes are apparently irritated by 
ingested particles, transporting dust particles to 
points where intimate contact is established with 
connective tissue cells. Active proliferation of 
fibrous tissue continues after this stimulation and 
an extensive reticular network developed. Later 


in the process a tendency to the development of 
discrete nodules is observed and hyaline degenera- 
tion of the nodules may take place. The normal 
flow of lymph from the lungs is interrupted hy 
extensive damage and replacement by fibrous 
tissue in the tracheobronchial lymph nodes, 
although the original degeneration of tissue is not 
due to an ischemic effect, but is essentially a local 
manifestation of the toxicity of free silica or 
quartz dust. 

Prognosis. Prognosis depends upon the stage 
of development of the disease but is always 
grave from a curative standpoint when the 
changes are sufficiently advanced to be recog- 
nized clearly. The prevention of silicosis may be 
accomplished through observance of the follow ing 
procedures: 

1. A careful occupational history, paying par- 
ticular attention to previous exposure to free 
silica hazards; the exclusion of those who have 
had exposure which might be hazardous, the 
exclusion of the tuberculous, and the refusal! of 
employment to persons who are experienced in 
occupations involving a free silica hazard. 

2. A careful physical examination and X-ray 
of the chest of all employees before going on work 
involving free silica hazards. 

3. The provision of proper types of exhaust 
ventilation equipment, adapted especially to the 
processes involved. 

4. Personal respiratory protection of an acde- 
quate and approved type, according to the 
manufacturing processes concerned, with proper 
provision for maintenance and supervision. 

5. A periodic physical examination together 
with X-ray examination of the chest at appro- 
priate intervals, according to the severity of the 
exposure, the type of work done, and other de- 
tailed factors. 

ASBESTOSIS 

Asbestosis occurs with considerably less ire- 
quency than silicosis, although enough clinical 
and pathological material is now available for 
adequate study. 

The disease may be defined as a specific iorm 
of pneumonoconiosis due to breathing air con- 
taining asbestos dust, based on concentration 
and length of exposure; it is characterized ana- 
tomically by a generalized pulmonary fibrosis 
clinically by shortness of breath and decreased 
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jung expansion, and by X-ray findings which 
differ from those of silicosis. 

Lynch and Smith surveyed all available litera- 
ture on the subject in 1931 and collected 172 
cases of pulmonary asbestosis. These observers 
stated that necropsy has been made in 18 cases; 
that including the first case recorded (that of 
Murray in the Charing Cross Gazette of 1900) 
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there are now four records of necropsy on un- 
complicated pulmonary asbestosis. Most of 
these cases developed in the British Isles with the 
exception of a few reported by Simson in South 
Africa; by Lynch and Smith, and by Pancoast 
and Pendergraff in the United States. Appar- 
ently the first American case recorded was re- 
ported by Soper in December, 1930. 
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MEDICINE’s UNCLAIMED PROVINCE! 


CAREY P. McCORD, M.D., Cincinnati, On10 


Medical Director, The Industrial Health Conservancy Laboratories 


rYNHE first factory in America probably was 
located in Jamestown, Virginia, in 1609. 
There Captain John Smith’s little bands of 
pioneers made glass beads and similar baubles for 
trade with the Indians. 

In this primitive foothold of American indus- 
try, the threat of occupational diseases existed. 
Using the sands of the James River, and lye 
leached from the wood ashes of their fireplaces, 
these first industrialists, potentially, were exposed 
to the causes of two occupational diseases that 
today stand out respectively as the commonest of 
such diseases and the most direful. Lye long has 
been a source of occupational skin disease—this 
country’s most common, significant trade affec- 
tion. Silica dust is the cause of silicosis—this 
country’s foremost industrial disease problem. 
Occupational diseases thus have grown up with 
the country. 

These two hazards, lurking in the first factory 
of 1609, have so multiplied until at this very time 
no fewer than 1,000 dissimilar dangers threaten 
the well-being of this country’s workmen. These 
hazards are to be found in the vapors, gases, 
fumes, dusts, toxic liquids, noises, unusual chemi- 
cal and physical rays, industrial bacteria, and 
many other creations of this country’s far-flung 
industrial pursuits. 

Today, recognition is given to some 7,000 dif- 
ferent occupations. Of these, approximately four- 
iiiths are associated with some degree of prospec- 
tive harm for the exposed workman. This num- 
ber does not include as prospective, traumatic 
injuries, which are distinct from occupational dis- 
eases, in that commonly they are swiftly pro- 
duced, while long exposure is the rule in the case 
of occupational diseases. This may be clarified by 


the simple example of a workman who uses an air 
drill in digging up a concrete roadway. A chip of 
concrete may lacerate the eye, thus immediately 
producing an obvious accidental injury. On the 
other hand, day by day vibrations of his pneu- 
matic tool may slowly lead to a tenovitis. This 
latter is not a fortuitous circumstance, and the 
condition resulting from the sustained exposure 
constitutes a characteristic occupational disease. 
Although time is the essence of separation of in- 
dustrial accidents from occupational diseases, no 
fixed time may be set as the demarcation line. 

Some justification exists for maintaining that 
as many as 1,000 distinct occupational diseases 
may exist. However, while there may be 1,000 
distinct causes of occupational diseases, the num- 
ber of clinical entities is much less, owing to the 
fact that manifestations are essentially the same 
for many different industrial affections. Not- 
ably, this is true of industrial dermatitis. Some 
idea of the frequency of cases of occupational dis- 
eases may be gained from the assertion that 
yearly 50,000 cases of occupational skin diseases 
alone take place. Other forms of occupational 
lesions are not proportionately large, but in the 
aggregate the yearly total throughout this coun- 
try is enormous. 

If, in fact, it is proper to recognize approxi- 
mately 1,000 different occupational diseases, this 
number is believed to constitute the largest num- 
ber of diseases falling into any one subdivision of 
medicine. However, with few exceptions, the 
number of cases of any one type of occupational 
disease, in any one community, is likely to be 
small. No less in every industrial area, week by 
week happenings like the following are likely to 
take place: 
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A. Recently, in one city, a department store worker pre- 
sented herself to the physician in charge, complaining of 
asthma. The faithful physician carried out numerous pro- 
tein sensitization tests from feathers to pollens, without 
avail. The taking of a more careful work history would 
have disclosed that this department store worker was em- 
ployed as a fur worker in the alteration room. 

On cheap furs the brown and the black color may be pro- 
cured through the use of paraphenylendiamine. This sub- 
stance is a well known source of asthma, and this patient 
was suffering from a characteristic occupational disease. 

B. Ina low type of tobacco plant, two workmen were en- 
gaged in the reclaiming of scrap tobacco. This is a dusty 
process. Both of the men developed a disease characterized 
by peripheral neuritis, gastro-intestinal involvement, upper 
respiratory tract inflammation, and loss of hair. 

These two men were suffering from arsenic poisoning— 
due to the fact that in the growing of tobacco the plants 
are sprayed with an arsenic-containing insecticide. This 
arsenic is retained on the leaves to some extent, and, given 
high concentrations of dust, arsenic poisoning is a reason- 
able expectancy. 

C. In many cities the depression has caused persons to 
engage in dry cleaning on a petty scale. Fire regulations 
prevent the use of gasoline, Stoddard’s solvent, benzol, etc. 
Frequently, these workers carry out dry cleaning in their 
homes—or in the rear of some other business building, us- 
ing carbon tetrachloride as the flame-proof detergent. 
Carbon tetrachloride poisoning may be the result. 

D. For a long time, Dalmatian insect powder, which is 
made from chrysanthemum buds, was dusted about our 
homes in the elimination of insect pests. 

Nowadays, it is customary to leach out the chrysanthe- 
mum buds with a solvent such as ethylene dichloride or 
dichlorethylene, and to spray the resulting fluid extract into 
the air. Both the solvent and the powder are toxic, and 
poisonings have arisen both in manufacturing plants and 
households. In the former the condition constitutes an 
occupational disease—in the latter a non-occupational 
affection. 

E. During the hunting season for rabbits we find another 
example. Among the many butchers who dress rabbits 
for the market, several may prick or cut their skins—and 
tularemia may develop. Under these circumstances tula- 
remia constitutes a clear-cut occupational disease. 

F. Many workers, in cleaning up after a day’s work, 
favor the use of abrasive soaps. The abrasive employed is 
likely to be silica or a silicate. The makers of this type of 
soap are far removed from granite quarrying, sandstone 
cutting, or sandblasting, but no less silicosis may arise 
among them. 

G. Saw mill hands are not infrequently engaged in han- 
dling logs that long have been floated about in mill ponds. 
These logs are likely to be covered with a rich growth of 
fungi (molds). Certain of these fungi are pathogenic, and 
pulmonary diseases due to fungi are to be recognized as 
occupational. 

Occurrences of occupational diseases such as 
the foregoing are frequently taking place all about 
us. These diseases reach into every specialty in 
medicine—not excluding surgery. In substantia- 
tion, I am citing the following: 

A. In an eastern plant a number of workers proved to be 
suffering from bladder tumors. It was observed that all 
these workers came from one department. It was further 
observed that all were working with benzidine. 

These cases, now under observation, are regarded as 
bensidine tumors, but other derivatives of aniline oil are 





known to be capable of producing similar neoplasms. Thes: 
conditions are clearly within the domain of surgery. 

B. Silicosis is followed, in a high percentage of incidence, 
by tuberculosis. In the treatment of ordinary tuberculosis, 
surgeons frequently resort to collapse of the lung. At once 
the question arises as to whether or not tuberculosis in a 
lung made dense by previous silicosis may be collapsed, 
and whether or not this is a desirable procedure. At the 
present time the answer to this question is not known, but 
some responsibility for the proper solution rests upon the 
surgeon. at 

C. Zinc sulphate, as formed about galvanizing plants, is 
quite capable of causing ulcers of the stomach and duo- 
denum. To a lesser extent this is true of other metals and 
metal salts. he incidence of gastric ulcers among lead 
workers is considerably higher than for all workers. 

D. Many thousands of workers in this country are ex 
posed to oils and other coal tar or petroleum derivatives, con- 
taining carcinogenetic agents. 

In England the frequency of tar cancers among textile 
workers makes of this a foremost problem. In this coun- 
try, either the incidence is lower or the recognition of can 
cers as occupational in origin is not accomplished. 

These, and many other occupational disease 
problems, clearly fall within the domain of the 
surgeon. Associated with the majority of all 
trades are clear cut dangers, leading to disabling 
and life-shortening abnormalities. Something may 
be gained by citation of one example chosen at 
random. 

The uninitiated are unlikely to see any real 
dangers in the work of a metal polisher or bufier, 
sitting or standing for 8 hours a day, bringing 
various small metal objects into contact with a 
revolving cotton wheel, or a similar wheel to the 
edge of which emery powder has been glued. To 
the initiated, a number of distinct occupational 
disease hazards exist. These I am briefly enu- 
merating: 

1. Lead is nearly always present as an impurity 
in buffed or polished metals. Some metal parts 
so treated, are composed entirely of lead, or con- 
tain a high percentage of lead, 60 or 80 per cent, 
for example. Some lead articles are polished and 
buffed without plating, which means that any 
metallic dust generated is necessarily lead. 

2. Some buffing wheels, or adjuvants used in 
buffing, are siliceous; particularly is this true in 
sand buffing. Although the sand may be treated 
with oils to prevent dust and to promote buliing, 
siliceous dusts are no less developed and silicosis 
is known to exist among these workers. 

3. The revolving polishing or buffing wheel is 
never a circle, due to inescapable unevenness. 
This leads to jerking and pulling on the hands 
holding the object against the wheel, which may 
eventuate, and practically does eventuate, 10 
tenosynovitis and kindred inflammations. 

4. The polishing materials vary widely, depend- 
ing upon the metals being finished. Many of these 
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are skin irritants, of which chromium, used in the 
buffing of chromium plated articles, is the most 
dangerous. In other polishes, silica or silicates 
are included. 

5. On certain plated objects coming up to the 
polishers and buffers, there is a scum or film. This 
is likely to be partly composed of the plating ma- 
terials, in spite of the fact that one or more wash- 
ings may have followed submersion in the plating 
material. In chromium plating such a film is well 
known. Here is a small hazard for the production 
of skin diseases among polishers and buffers. 

6. If the objects to be polished or buffed have 
bright surfaces, as they usually do, they may so 
reflect overhead lights as thus to produce a specu- 
lar glare and create an eye hazard for the work- 
man. 

In addition to these characteristic hazards, 
there are certain other important, but non-char- 
acteristic, ones. Tuberculosis rates are enor- 
mously high among polishers and buffers. The 
reason for this is perhaps several fold, including 
the miscellaneous dusts provided, and the pos- 
ture assumed in polishing and buffing, which 
limits breathing. This situation is well summed 
up by Hayhurst, who states: ‘“ Especially should 
medical supervision be adopted for polishers and 
buffers, as they are at a process which appears to 
take about 20 to 25 years off of their lives.” 

In the stream of constructive endeavor in in- 
dustrial human relations, occupational diseases 
have long been caught in an eddy. In the causa- 
tion of this eddy the medical profession has played 
a prominent and unpraiseworthy part. The rea- 
son for this readily may be delineated. The in- 
genuity of the industrial chemist long has set too 
rapid a pace for the physician. By the time that 
the physician has familiarized himself with one 
set of hazards, the chemist has created substitutes 
which at times are equally dangerous. By the 
time the physician came to accept benzol as a 
highly treacherous solvent—the chemist was think- 
ing in terms of glycols, higher alcohols, chlorin- 
ated hydrocarbons, xylenols, etc. The physician 
seeks refuge in what has now become a medical 
aphorism—“ Occupational diseases do not lend 
themselves to ready diagnosis.” To the contrary, 
occupational diseases more than any other class 
of diseases of large numbers, lend themselves to 
precise and exact diagnosis! 

The citation of excerpts from a single case may 
emphasize this situation: 


A few years ago, a patient presented himself at the dis- 
Pensary of a large hospital, giving his occupation as a win- 
dowshade maker, and complaining of a widely distributed 
skin lesion. In the absence of a positive Wassermann, and 
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because of an earlier history of possible lues, a diagnosis of 
that condition was made, and this patient was given arseni- 
cals. The condition became worse, and this afflicted pa- 
tient sought no further treatment. 

Shortly thereafter he appeared in another hospital as a 
house patient, where, after consultation, a diagnosis of 
Hodgkin’s disease was made, for which there was some 
justification. The physician in charge was advised to re- 
move his patient to a home for incurables, since the pros- 
pects of recovery were negligible. However, before actual 
removal, this patient developed a thrombo-angiitis in an 
extremity, and a diagnosis of Buerger’s disease was made. 
Later, in the home for incurables, the physician recom- 
mended the removal of all teeth, because of oral infection. 
The patient did not improve. However, after many 
months, this man apparently did recover and worked for 
2 years. During this time a full measure of the true facts 
had come to light. This patient was, in fact, a windowshade 
maker. However, he worked as a pigment blender in the 
windowshade coating room—and analysis of these pig- 
ments disclosed a well known intoxicant as an impurity in 
the majority. This same toxic substance was found in the 
cut hair of the patient—in his urine—and in his blood. 
This patient’s skin lesion—loss of nails—loss of hair—the 
angiitis—the bronzing of his skin—all might have been 
attributed to the action of this intoxicant. This workman 
was suffering from an occupational disease—arsenic poi- 
soningl 


It is to be doubted that the defensive aphorism 
“Occupational diseases do not lend themselves to 
ready diagnosis” is a proper substitute for a 
generous lot of divine inquisitiveness. 

As a result of the general situation contem- 
plated, occupational diseases represent a field of 
medicine much shunned by the great majority 
of physicians and surgeons. As a further result, 
much of the so-called ‘authoritative medical 
testimony” before courts is not only ludicrous 
but constitutes a prostitution of good medicine. 
Caution and good faith deter the good physician 
or surgeon from participating in court work when 
he is not on familiar footing. Consequently, tes- 
timony with respect to occupational diseases too 
often is of a low order—emanating from the 
mouths of so-called “experts,” who, in fact, are 
illy qualified to present facts. 


Recently, during the life of a patient, who subsequently 
died, a consultant made a diagnosis of “chronic benzine 
poisoning.” The family physician, being less versed in 
occupational diseases than in alkaloidal poisoning, without 
evil intent, made his many court reports to read “chronic 
brucine poisoning.” It is quite unlikely that the victim 
ever saw any brucine, yet the financial integrity of this dead 
man’s dependents was jeopardized by this physician’s act. 

Not long ago I heard a reputable surgeon testify in a 
court, dealing with an occupational disease claim, that 
dusts entering the lungs exert a beneficent action. Dusts, 
it was affirmed, by their gentle irritation of the respiratory 
tract, serve to tone the tissues against infection. The 
Journal of the American Medical Association recently pub- 
lished a court decision in which lead poisoning (in Idaho) 
was adjudged to be an accident and not an occupational 
disease, because the period of exposure was only 5 weeks, 
and thus too short a time to produce an occupational dis- 





55° 


ease. Behind this travesty, and I trust this remark con- 
stitutes no contempt of court, undoubtedly lies the testi- 
mony of some one or more physicians. 


Failure to accept responsibility for occupational 
disease is hurtful to the status of the entire medi- 
cal profession. Failure to delve into the precise 
activities of a worker who has become a patient 
frequently paves the way for much social injus- 
tice and medical inaccuracy. 

In 1700, Ramazzini, the forefather of occu- 
pational disease work, in his Diseases of Artificers 
and Tradesmen, soundly observed in the preface, 
that every physician should not only ask his pa- 
tient—‘... what uneasiness he is under, how 
many days he has been ill, how his belly stands, 
what food he eats,...”’ but also “‘.. . what trade 
is he of?” If that interrogation was important 
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two hundred years ago, how much more needful 
is it today! Moreover, it is not sufficient to ask, 
“What trade is he of’’; for in our day most trades 
are highly subdivided. In Ramazzini’s time it 
was sufficient to establish that a worker was a 
shoemaker, but today the shoemaker’s work is 
divided into three hundred operations, from 
archers to welt makers, each with its particular 
degree of danger for the exposed workman. 

Whether or not the physician wills it, he is 
faced with the fact that occupational diseases are 
real, numerous, severe, and costly. So clearly do 
they fall within the field of the practice of medi- 
cine that they may not be ignored. During the 
work decades of life, second only to infection, 
occupation is the most potent cause of 
capacity! 
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/ | \HE scope of this paper concerns the care of 
employees in industry by physicians who are 
not engaged in a full time capacity with one 

corporation. As the companies with which such 
physicians deal are usually small, a physician may 
have connections with 2 few or with a great many 
corporations depending upon their size and the 
percentage of the physician’s practice which is in- 
dustrial in type. 

About 99 per cent of the corporations in this 
country employ less than 1,000 men, and in this 
gg per cent are employed about 30,000,000 men 
and women. Of this vast number of employees, 
perhaps 80 per cent are employed by corporations 
which do not have full time physicians, hence are 
given industrial care by doctors in independent 
practice. These figures furnish ample evidence of 
the importance of this subject. They should focus 
the attention of every physician who elects to 
treat the industrially disabled upon the obligation 
attached thereto; likewise, they should impress all 
medical organizations and physicians who, though 
not interested individually in industrial care, 
should be responsive to the duties of the medi- 
cal profession in this rapidly growing field of 
endeavor. 

In the industrial centers where corporation 
practice is more standardized, private and indus- 
trial practice are not readily miscible, so physi- 
cians who, having a liking for corporation practice 
or for traumatic surgery and whose industrial con- 
tacts show gradual enlargement, soon find them- 
selves practically full time in their field of en- 
deavor, even though not full time with any one 
corporation. The special fields of traumatic sur- 
gery and of industrial medicine (whether con- 
sidered separately or linked together) are of such 
scope as to merit the fullest recognition by the 
medical profession and the public. This recogni- 
tion is vital if these specialties are to keep pace 
with the increasing demands made upon them. 

In this industrial medical evolution some phy- 
sicians, inclined toward the medical side of prac- 
tice have emerged as specialists in industrial medi- 
cine and hygiene; others, surgically bent, prefer 
to be known as specialists in traumatic surgery. 
In both instances conducting a concurrent private 
practice is usually precluded. It is fitting, there- 
lore, that those qualified receive recognition as 
specialists in their field and that such recognition 


be based on ability and not on the mere fact that 
a physician is confining his major activities to in- 
dustrial practice. This process of selective recog- 
nition will attract young physicians of higher 
caliber to this field which will redound to the bene- 
fit of the employees in industry. 

A physician dealing with many widely diversi- 
fied industries has the opportunity of ‘developing 
a breadth of outlook and a wealth of experience 
which is obtainable with much greater difficulty 
by a physician spending his entire time with one 
corporation unless that corporation is extremely 
large. At the same time he is subject to the dis- 
advantage of not having sufficient intimacy of 
contact with any one company to enable him to 
fulfill many of the requirements of a complete in- 
dustrial service. 

Fundamentally, all employees are entitled to 
the same standard of medical supervision and 
service irrespective of the size of the company 
and regardless of whether a full time physician is 
in charge or a part time doctor in independent 
practice. Assuming this inherent right of the em- 
ployees what are the essentials of factory medical 
service? 

Briefly, the duties which a plant physician 
should be called upon to perform are the follow- 
ing: the care of those injuries, diseases, and ab- 
normal conditions covered by the compensation 
law; the rehabilitation of the industrially disabled; 
conducting pre-employment medical examina- 
tions and periodical re-examinations during em- 
ployment; the eradication of accident and health 
hazards; the prevention of the spread of communi- 
cable diseases in the plant; the regulation of fac- 
tory hygiene and sanitation; co-operation with 
the employment manager in the selection of jobs 
to fit the physical and mental status of the in- 
dividual; the supervision of physical defects and 
ailments not caused by employment in order to 
maintain efficiency and prevent loss of time; 
general health instruction to the factory person- 
nel; and finally, the maintenance of a friendly 
contact with the employees’ family physicians. 
In this latter connection it is understood that the 
domain of the family doctor is not invaded. On 
the contrary, the insistence of the plant physician 
will send many patients to their own doctors for 
the correction of physical defects or the care of 
bodily ailments, often unrecognized previously. 
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Now, if we scrutinize the foregoing duties of the 
plant physician how many of them do we find per- 
formed in the average instance? Unfortunately 
in most cases we find the physician’s contact with 
a factory practically limited to the care of acci- 
dents and diseases for which the employer is 
legally responsible. Are the physicians so negli- 
gent in their realization of the potential possibili- 
ties of an adequate industrial service or are there 
other fundamental factors at fault? Much has 
been said about the ineffectiveness of physicians 
in dealing with industrial problems—and there is 
no denying there is some justification for this 
criticism—but far too little has been said concern- 
ing the backwardness of corporations in recogniz- 
ing the necessity for a complete medical service. 
It can be stated with confidence that practically 
every physician in independent practice would be 
only too glad to comply, in so far as he is able, 
with any request made by any company for some 
service in addition to the routine care of the in- 
jured. But such requests are so seldom forthcom- 
ing as definitely to damper any enthusiasm with 
which the physician might be imbued to enlarge 
the scope of his affiliation with the factory. This 
apathy of the smaller corporations is exceedingly 
deterrent in frustrating the right of their em- 
ployees to receive the same degree of general medi- 
cal supervision obtained by those employed by 
larger corporations having full time physicians. 

Our profession should aid in sponsoring an in- 
tensive educational campaign to apprise the heads 
of corporations with the dividends which an ade- 
quate medical service pays. Likewise, the matter 
should be brought before the labor organizations 
and before the public. If industry makes the 
demand, surely the medical profession will meet 
it, just as it almost invariably has met other de- 
mands in the past. Physicians doing a small 
amount of corporation practice, who might not be 
ideally prepared to meet these new phases of in- 
dustrial service either would have to equip them- 
selves mentally to meet the new conditions or else 
risk losing whatever corporation contacts they 
might have acquired. Education of the profes- 
sion, while essential, will be futile in solving the 
problem unless corporation consciousness is con- 
currently awakened. 

The apathy displayed by most corporations 
toward their medical service is almost incompre- 
hensible. The average factory superintendent, 
engrossed in his study of production costs, pays 
little heed to the care of his sick and injured, 
seemingly oblivious to the vital, though somewhat 
intangible, rdle the welfare of his workers plays in 
his balance sheets. Before relegating the care of 
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his employees to a certain physician, the head of 
a factory should investigate that physician's 
qualifications with the same degree of care exe: 
cised in the selection of a physician for his own 
family. 

Another factor in causing this disinterest of th 
employer arises directly out of the placing of con 
pensation insurance. After receiving insuran: 
coverage, the employer only too frequently selecis 
any conveniently located doctor, or accepts with- 
out question the physician designated by the i 
surance carrier. Having paid his insurance p: 
mium he is disinclined to expend further funds, 
feeling that he has met the requirements of the 
compensation law and that the burden now resis 
with the insurance company. The insurance cir- 
rier quite naturally is concerned only with fuliiil- 
ing the requirements of the policy in force and 
thus all the employee receives is minimal service. 
It is obviously impractical for most corporations 
to be self-insurers but if they were they would he 
far more analytical and critical in their selection 
of medical service than they are now. 

A similar situation exists in connection with 
pre-employment examinations, the great value of 
which is appreciated by all physicians doing in- 
dustrial practice, but is absolutely unappreciated 
by the vast majority of the smaller corporations. 
Such examinations are not inimical to the work- 
men, any criticism from their standpoint being 
more than offset by the early detection of unrecog- 
nized physical defects and ailments. Any over- 
tures in this connection made by the plant physi- 
cian are likely to be viewed askance by the com- 
pany officials, both on account of the cost and be- 
cause they are likely to feel the physician is merely 
trying to increase his own revenue. Were such 
examinations made legally compulsory both the 
employer and employee—and that means indus- 
try as a whole—would benefit. 

Though perhaps apparently irrelevant to this 
subject the custom of carrying compensation in- 
surance actually has a very decided effect on | 
relationship between the factory and the physic: 
in independent practice. As such insurance c: 
age is and doubtless will continue to be an al 
universal procedure a study of remedial mea 
would be timely. For example, if the workn 
compensation laws contained provisions cover 
the needed additions to the present limited 1 
cal service, the situation would be clarified gre«ily 
This would necessitate either correspo! 
changes in insurance policies to include the « 
tional coverage or, better still, would legally 
the employer to assume these new responsil)i!.ties 
independent of the insurance carrier. This slit 
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eventually bring him to a realization of the value 
of the measures involved. 

At first thought this might appear to throw an 
\iditional burden on the employer. Even if it 

ere a burden it would be justified by the existing 
need but actually any increased initial cost would 
be amply repaid by increased industrial efficiency 
yielding dividends which, though somewhat in- 
tangible, would be none the less real. 
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And the physician when treating a patient 
afflicted with an occupational disease or injury 
should not focus his attention exclusively on the 
affected part but give thought to that individual 
as a whole; further, he should be cognizant of the 
fact that that individual is an integral part of an 
industrial organization; and still further, he should 
bear in mind that the same individual is a definite 
part of a social order. 


EARL D. McBRIDE, M.D., F.A.C.S., OKLAHOMA City, OKLAHOMA 


normal use of the body or parts of the body. 

In industry, physical injury brings about 
anatomical and physiological changes which alter 
the earning capacity and for which society at- 
tempts to compensate the individual. The physi- 
cian, because of his knowledge of the human or- 
ganism, is called on to analyze and measure the 
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Fig. 1. Basis of evaluation 


newly acquired limitations. Difficulties arise, 
however, when he attempts to evaluate the clini- 
cal evidence of physical disability in terms of loss 
of working capacity. There seems to be no suit- 
able measuring rod as yet devised; no definite 
basis of reasoning; no common ground upon 
which conclusions and opinions may rest. From 
the medical standpoint there is no reason why the 
extent of disability and its evaluation should not 
be diagnosed through just as logical and sys- 
tematic manner of reasoning as is employed in 
diagnosing disease. 

Most compensation laws base the extent of 
disability award on anatomical loss rather than 
on functional incapacity. Amputations at certain 
points, for instance, have specific awards. If only 
partial loss has occurred, however, the award can 
be determined only by apportioning whatever 
extent the percentage of partial loss approaches 
the total loss anatomically. That is, if the part is 
not entirely lost, of what value is it, compared to 
total loss? At this point the question ceases to be 
simply one of anatomical deficiency. The lost value 
of the part no longer can be estimated by its 
altered shape, size, or motion. It must be meas- 
ured by establishing the amount of use the part 
will be to the individual since the changes in 
shape, size, losses of motion, or other alterations 
have taken place. It is within the scope of medical 
science therefore to determine the loss of function, 
thereby formulating an opinion, expressing the ex- 
tent of loss. 

The extent of evaluation is usually asked for in 
terms of percentage. A convenient measuring rod, 
therefore, would have a scale of one hundred units 
of working capacity. The various factors which 
constitute normal function for working capacity 
can be given an estimate of importance by estab- 
lishing their percentage value on the scale of one 








































SURGERY, GYNECOLOGY AND OBSTETRICS 








FACTURS 
OF 


FUNCTION 


VALUE FACTORS IN ESTIMATE 
OF LOSS OF OF 
ACTORS | FUNCTION DISABILITY 














JALERTNESS 
NIMBLENESS 
SPEED 


PRINGINESS 


SMOOTHNESS ) 
STEADINESS | 
ORGANIZED | 
CULTIVATE? 
=] HABITS 
=|BALANCE 
METHOD 1 CAL 








| 
| 
PSTRENGTH 20) 
| 
| 








QUICKNESS 


oF 
ACTION 


COORD INA 
TION 2 


EMENT, UNEVENNESS 


(INACTIVITY 
DELAY 
\OsDULLNESS 
SLUGGISH 


% or \OfKOISABILITY 


fawkwaRD 

CLUMSY 

ANTAGONISTIC %% or 202 MDISABILITY 
INTERFERENCE 


WEAKNESS 
FRAGILE 
UNSUBS TAN - 
TIAL 
DEPENDENT 
leat PABLF. 


fevesiony 
JNCERTAIN 
}UNS TABLE 
UNRELIABLE 


202 ZDISABILITY 


10=%D01SABILITY 





202 ZOISABILITY 


ISK INCREASE 
NERABLE 
: 102 %DISABILITY 





\ r Nc - 
TRUSTWORTHY 


[uxs ARDED 


% or 102%DISABILITY 





Fig. 2. 


hundred per cent measuring rod. Their total then 
would be one hundred per cent. An analysis of the 
functions of the body from the working capacity 
standpoint, would seem to be amply expressed in 
five principal factors, which make possible such 
acts as grasping, throwing, jerking, pulling, push- 
ing, turning, bending, lifting, walking, jumping, 
and running. These factors are: 

1. Quickness of action, indicating alertness, 
nimbleness, and speed. 


Evaluation of extent of disability. 


2. Co-ordination of movements, indic: 
smoothness of action, steadiness, dexterity 
synchronizing of movements resulting in 
ficiency, deftness and good control. 

3. Strength, indicating physical energy, fo 
intensity, power of action as well as mu 
ability. 

4. Security, indicating confidence, hal 
trustworthiness and reliability without cons 
effort. 
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Vy) 


Normal Limited motion Normal Limited motion 





CONCEPTION OF WORKING ABILITY 


aii 
Delayed action—20"; Awkwardness—20% Weakness—5o0°G 
20% of 10 (action) =2% 20% of 20 (co-ordination) = 4% 50% of 20 (strength) = 10% 


Diminished endurance Insecurity—10% Increased risk—10%; Averse influence 
—40% to employment—10°/ 
40% of 20 (endurance) 10% of 10 10°% of 10 (safety) 10% of 10 (physique) 
=8% (security) = 1% = 2%, =1% 


2+4+10+8+1+1+1= 27 per cent disability 








Vig. 3. Evaluating a back disability. 
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. Motion limited from 
extension to 90° flex- 


Fracture of humerus 
ilation 20° 


Vhat does each dis- 
ng factor contribute 
ital disability? 


stimated loss from limitation of motion = 17.5 per cent. 


:stimate of evaluation from fractured humerus: 
Conception of working ability Estimate of disability 
Delayed action.... o percent o% of 10 (value quick motion). 
Awkwardness...... 5 percent y ~ of 20 (value co-ordination) . 
Weakness 10 per cent 10% of 20 (value strength). . : 
Insecurity 5 per cent 5% ofto (value security). . 
Diminished 
| lurance 
| Lowered safety... 
| Averse influence to 
| employment... .. 


5 per cent 3% % of 20 (value endurz ‘wendy =f, 
o per cent o% of to (value safety). . «ss =O. 


5 per cent 5% ot 10 (value physique)... .. =0.5 
5 


Percentage disability to arm. . 

Not mathematically proper to add these two disability amounts to 
obtain total percentage. Proper method is to deduct one loss and esti- 
mate per cent loss of balance. 

50 per cent, less 17.5 per cent due to limited motion... =82 
5% (fracture loss) of 82.5 (balance good arm)....... 4.1 
17.5 per cent plus 4.12 per cent 1.¢ 


5 
2 per cent 
92 per cent 
disability 











Fig. 6. Multiple disability to arm. 


5. Endurance, indicating toleration, vigor, and 
continuation of activ ity without interruption. 

In respect to industrial injuries, two other fac- 
tors may be placed on the scale: 

1. Safety, indicating ability to protect oneself 
and others. 

2. Prestige, of normal physique and apparent 
competency in seeking or retaining employment. 

These functional factors may be applied to 
specific parts of the body. In the hand they would 
be stated as follows: (1) quickness and nimble- 
ness of digital action; (2) co-ordination of fingers 
and thumb in apposing finger tips to thumb, and 
thumb to fingers and palm; (3) strength of grip 
and fist making ability, striking, slapping, holding 
and pushing power; (4) security or reliability of 
delicate finger sense, and dependability on life 
long habitual and technical finger accomplish- 
ments; (§) endurance of pinching, holding, or 
gripping action. 

In respect to the leg, foot and toes, the factors 
may be considered as follows: (1) quickness, 
nimbleness, springiness of step and gait; (2) co- 
ordination of feet and toes in smoothness and 
steadiness of step and gait; (3) strength of weight 


} 


r. Contraction causing 259% loss 
of index finger 

2. Fracture causing 50°% loss of 
hand 


3. Ankylosed shoulder causing 
50% loss of arm 


How much does each contribute 
to loss of entire arm? 


All disabilities must be reduced to terms of loss of ar 
Law may allow 35 weeks for loss of index finger 
Law may allow 200 weeks for loss of hand 
Law may allow 250 weeks for loss of arm 


To find per cent finger is to arm- 
Divide 35 by 250 and result is 1 4! C 


To find per cent hand is to arm— 
Divide 200 by 250 and result is 80% 


To estimi ate loss of finger i in terms of loss to arm— 
loss of finger is 25% of 14 or 3.5% loss of arm 

56 loss of hand is 50% of 80 or 40% loss of arm 

On basis of percentage method; to determine t tal loss 
100—3.5 (finger loss evaluation) leaves 96.5°% good arm 
40% (hand loss evaluation) of 96.5 8.6 loss cre lited to hand 
96.5 —38.6 = 57.9 balance good arm 
50% (shoulder loss) of 57.9 = 28.9% 





loss to arm at shoulder 


Therefore 3.5+-38.6-++28.9 =71°% loss of arm 


Fig. 7. Disability to parts of arm each having specific 
award. 
bearing and power of action in standing, walking, 
running, or jumping; (4) security or reliability of 
toe, heel or foot action in habitual and technical 
accomplishments of life long development; (5) en- 
durance of gripping power of toes; toleration of 
continuous action. 

The method is graphically presented in Figures 
1 and 2 

The scale of the rule is graded as follows: 


\ alue 
value 


Quickness of action 
Co-ordination of movements 
Strength 

Security 

Endurance. 

Safety factor. 

Prestige of normal physique 


Total 


To per cent 
20 per cent 
20 per cent 
fo per cent 
value 20 per cent 
value ro per cent 
value ro per cent 


value 
value 


. 100 per cent 
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In making an estimate of the extent of dis- 
ability the percentage of loss of each functional 
factor is conceived from the standpoint of medical 
knowledge and the result is expressed in terms of 
disability. 

For instance, if it is thought the activity factor 
will be affected 25 per cent, then 25 per cent of 10, 
the value of the factor, means 2.5 per cent dis- 
ability. Applying the test to each of the factors 
in the roo per cent scale on the so-called measuring 
rod of function and summing up the percentage of 
loss of each factor, the total amount of disability 
is determined. For example, a back disability 
might be conceived as illustrated in Figure 3. 

If a disability to an arm has occurred, such as 
a limitation of motion at the elbow, the same 
principles, on the measuring rod, are applied. 
For example, an estimate might be applied as in 
Figure 4. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


Multiple disabilities often are very trouble- 
some in that the physician may be asked what 
percentage each contributes to a disability. Thes« 
may be estimated as illustrated in Figure 4. 

Another troublesome phase of estimating dis 
ability is that in which each individual disability 
to a part is so great that the sum of all disabilit 
percentages would be more than 100 per cent 
The methods of calculating such a case is illus 
trated in Figure 6. 

In many States the law awardsa certain amoun! 
for loss of individual parts of the body such as 
finger, hand, arm or foot. Where a disability h: 
occurred to several parts of an extremity, as ji 
the finger, hand, and upper arm, it is sometim« 
rather difficult to express in proper percentage th 
disability each part is to the entire arm. T! 
method offestimating such disabilities is illu 
trated in Figure 7. 





TRIVIAL INDUSTRIAL INJURIES OF THE HAND LEADING TO 
PROLONGED DISABILITY 


ALLEN B. KANAVEL, M.D., Cutcaco 


T is unfortunate that many patients with 


trivial injuries do not apply at once to their 


physician for proper treatment. Too often 
the surgeon sees patients who have sustained 
simple injuries of the hand which if they had been 
treated promptly and properly would have given 
rise to no disability or trouble. Many patients 
who now have useless hands would have been 
spared this disability had small pin and needle 
punctures, scratches, and bruises been properly 
treated, if such injuries had been properly cleansed 
and treated with antiseptics and kept clean. 
Among these, attention may be drawn to 
infection from cattle hairs. These occur most 
commonly in those dealing with cattle, such as 
stockmen, those milking cows, etc. The hairs of 
cattle have scales that tend to migrate under the 
skin when they have entered through some 
cracked callus. These patients develop minor 
abscesses which, if opened, heal to be followed by 
repeated abscesses and disability often extending 
over a period of months. If the abscesses are 


properly opened and all the migrating hair re- 
moved there is prompt recovery. 

Another minor injury almost always neglected 
is that due to indelible pencils; for example, «1 
office worker breaks off the point of an indelible 
pencil in the palm, the point remaining in ¢! 
tissue. At times nothing is done, and at othe 
times inadequate attempts are made at removal, 
with‘the result that the indelible lead is crushed. 
After this, although no difficulty may be ex- 
perienced for several days, chemical action of the 
dye may take place and cause the death of th 
tissues around the pencil point puncture 
infection may ensue. Such patients may | 
serious disability lasting for weeks and month 
and suffer great pain and discomfort. If a surg 
had been consulted he would have remove 
once and completely the destructive inde’ ible 
point. In the public schools in Germany 
delible pencils are now forbidden to childre: 
safeguard them against the loss of eyes 
injury of the conjunctiva from such pencils. 
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IN INDUSTRIAL MEDICINE 


AND TRAUMATIC SURGERY 
H. J. WHITACRE, M.D., Tacoma, WASHINGTON 


/YNHE time-honored and highly commendable 
ambition of every educated physician to 
develop a practice upon a basis of his 

opportunity to use his assets in service to society 

has been seriously thwarted in the state of 

Washington. This has been brought about by 

that form of health insurance known as contract 

practice. 

Industrial accident insurance was first estab- 
lished in Washington to make it possible to 
render proper medical and surgical service to the 
workers in remote lumbering camps. Later, this 
plan for paying for such service was adopted in 
cities and towns. Contract practice likewise 
followed this plan into the urban communities 
with the result that in the concentration of such 
surgery in the hands of a few physicians who seek 
these contracts, the methods of securing this 
work are not always within the bounds of fair 
and ethical competition. 

The medical profession did not resent indus- 
trial insurance or contract practice seriously as 
long as contracts were confined to industry and 
large groups of workmen. The object is to the 
employment of lay solicitors to comb the com- 
munity, extol their employers, and sign up small 
groups in all walks of life. One such contracting 
physician is operating this system over a radius 
of 30 miles and this area includes large cities. 

A commendable and necessary method of 
rendering medical care in remote industrial 
regions has been transformed by commercial 
methods into a gigantic health insurance move- 
ment that threatens to include the entire popu- 
lation, and the general medical profession is very 
properly alarmed. 

Some have advocated the expulsion of contract 
doctors from our medical societies. Others have 
urged the passage of laws forbidding contract 
practice. Neither position is tenable. 

Counter movements initiated by groups in 
medical societies have not always been successful 
for obvious reasons. 

Kighteen months ago the physicians of Tacoma 
established a research laboratory for the study of 
medical economics, and industrial medicine in 
its relationship to the general problem of state 


health insurance has been the major problem 
studied. 

Contract practice is legal in the State of 
Washington. 

Organized labor is opposed to contract practice, 
and most of our physicians, even those who hold 
contracts, do not like this method of practicing 
medicine; but both the preference of employers 
for this system, and the need of industry for some 
form of accident and health insurance have woven 
it firmly into the industrial fabric of the State of 
Washington. We must deal with it. We are not 
opposed to health insurance as a principle. 

We are opposed to the evils which have crept 
in as the details of the system have been applied 
and believe that the medical profession should 
furnish the leadership for a movement to develop 
a better form. 

The Tacoma group have done some intensive 
work on a plan for handling the situation in 
Tacoma. The causes of failure in other groups 
have been largely professional shortcomings 
and the entire group has now agreed to submit 
to rigid rules and regulations for their elimi- 
nation. 

We have tightened control by giving autocratic 
power to a committee of three. Each new case 
must be promptly reported to the office of the 
bureau, a case record must be set up, and the 
executive committee must review the file daily. 
This committee has the authority to call a con- 
sultation on any serious or prolonged case, and 
the consultant must file a written report of the 
consultation at the bureau office. Bills may be 
modified or disallowed. State and insurance re- 
ports are sent through the bureau office and it is 
the duty of the manager to see that they are 
promptly and properly completed. The bureau, 
or in other words, the organized profession, stands 
behind the quality of service rendered. 

An experiment in a department store has shown 
that one dollar per month per person is not 
sufficient to render adequate medical service. 
The amount necessary is from one dollar and 
fifty cents to two dollars per month. 

On the whole, the plan of the Tacoma group is 
working well under the strict regulations. 





CONFERENCE ON TEACHING OF SURGERY 


GRADUATE 


HE personnel of the Committee on the Teach- 

ing of Surgery and Surgical Specialties is as 

follows: Fred C. Zapffe, Chicago, chairman; 
Elliott C. Cutler, Cleveland; Irving S. Cutter, 
Chicago; George J. Heuer, New York; Alexander R. 
Munroe, Edmonton; Allen O. Whipple, New York. 
The conference on this subject was held at the Jeffer- 
son Hotel, St. Louis, October 19, 1932, as a part of 
the Clinical Congress of the American College of 
Surgeons. Dr. C. Gordon Heyd, New York, vice- 
president of the American College of Surgeons, 
presided. 

FRANKLIN H. Martin, director general of the 
American College of Surgeons, explained the reasons 
for the active interest of the College in the subject of 
teaching of surgery and the surgical specialties in 
the following terms: 

Why does the American College of Surgeons seek 
co-operation with the Association of American Medi- 
cal Colleges? Because it is a paramount aim of the 
American College of Surgeons to improve surgery 
that is necessary and to eliminate unnecessary sur- 
gery. If this program is to achieve its greatest de- 
velopment, the American College of Surgeons must 
have an interest in every branch of medicine; it 
must co-operate with the approved medical schools 
where medicine is taught; it must co-operate with 
the approved hospitals, the environment in which 
doctors and surgeons treat the ill and injured; it 
must co-operate with the scientific development of 
general, special, and applied science; and it must 
co-operate with the public on the basis of the ideals 
and ethics of the most learned profession. 

There are in the United States about 145,000 
registered scientific physicians. Approximately one- 
fourth of this number are engaged in public health 
activities, and another one-fourth have retired and 
are not now engaged in the active, independent 
practice of medicine. This leaves a total of some 
75,000 doctors who are practicing independent pre- 
ventive and curative medicine in personal health. It 
is therefore apparent that the American College of 
Surgeons—consisting of 10,849 practicing surgeons 
joined in a strong administrative corporation—is in 
a position to co-operate closely with your influential 
body that is so deeply interested in the guidance of 
the teaching of all branches of medicine and surgery. 

Particularly are we interested that the scientific 
medical profession shall maintain the purity of its 
ranks; that it shall be kept free from the encroach- 
ments of irregulars, cultists, and patent medicine 
vendors. 


AND UNDERGRADUATE TEACHING 


We are anxious that medical graduates who are 
serving as internes in our hospitals shall be protecte:| 
from the subtleties of politics and irregular assoc’: 
tions; that any hospital shall be ineligible for inter 
assignments if it is loose in its ethics; if it tolerate; 
irregular financial practices among its medical sta! 
if the staff conferences are neglected or actually 
pudiated and ignored; and if indifferent records a: 
perfunctory laboratory reports are countenanced. 

The College has worked conscientiously to elin 
nate these irregularities from hospital condu 
Each year the approved list of hospitals embodics 
such institutions as are found eligible after caref\! 
personal survey by a representative of the Colle; 
This list is in your hands. The dean of every Cla 
A medical school possesses that record, and he « 
readily ascertain from us why any particular hospit 
is not on that list. If we can be shown that we ha 
erred in our judgment in eliminating a hospital, 
will be glad to make amends. 

The paramount object of this yearly confere: 
is to encourage a discussion of our mutual activities 
and to lend the sympathetic influence and co-op: 
tion of the American College of Surgeons to the 
of your Board, and to the medical schools which h 
the responsibility of educating the doctors of | 
future. 

FreD C. ZAPFFE as chairman of the Commitice 
spoke of the formation of the Committee and 
purposes and stated that the Committee wished 
secure the opinions of all teachers of surgery 
to present them in a report which will be helpful 
teachers of surgery in rebuilding their courses. 

GEORGE J. HEUER’s paper on “‘Graduate T« 
ing of Surgery’ was presented, in his absenc« 
Dr. Zapffe. Dr. Heuer expressed the opinion 
the opportunities for graduate instruction in sur; 
in this country are inadequate and that they c 
and should be increased; not only in the med 
schools but possibly in the larger and more im; 
tant hospitals. Dr. Heuer had sent out a ques! 
naire and analyzed the type of graduate teachi’ 

24 medical schools. In these schools graduate t« 
ing in surgery takes the form of resident or fel 
ship systems, with a variable time in conti! 
residence in a teaching hospital where the expe: 
includes surgical pathology, surgical diagnosis 
operative and postoperative course of surgica! 
tients and a variable amount of operative expe! 
gained at first as an assistant, then as an ope! 
under supervision, and finally as an indepe 
surgeon. These courses of instruction vary from 1 


560 





GRADUATE AND UNDERGRADUATE TEACHING 


to 5 years and are not uniform in amount of time 
devoted to the various subjects or in the subjects 
covered. A number of the schools giving such 
courses grant degrees upon their satisfactory com- 
pletion. Of the men who have taken such courses 
the majority have positions of professional or 
other rank in the country. The favorable opinion of 
the heads of the departments of surgery in certain 
medical schools toward such a course of instruction 
was expressed. 

ELtiotr C. CurLer’s paper on “ Undergraduate 
Teaching of Surgery” was presented by Dr. Zapffe. 
As a result of the questionnaire sent to leading sur- 
geons teaching surgery in the United States the 
trend of opinion was expressed as being that these 
surgeons emphasized the type of the principles of 
surgery, surgical pathology, a course of minor 
trauma and sepsis and surgical diagnosis. These 
same men have indicated strongly that they do not 
think it within their provinceZto teach operative 
surgery. Dr. Cutler emphasized the desirability of 
realization on the part of the medical schools and 
licensing boards for the necessity of an extra and 
special training before medical graduates are allowed 
to assume responsibilities attendant upon the in- 
dividual practice of surgery. 

ALLEN O. WHIPPLE presented his paper on “ Post- 
Graduate Instruction in Surgery.” Dr. Whipple 
stated that the successful development in the organi- 
zation of adequate and modern medical service in 
any community depends upon the training, the 
ability, and the experience of the professional per- 
sonnel. The proper allottment of time and the 
graded sequence of the periods of training required 
in the various fields of medicine and the specialties 
are the factors which have to be considered in the 
pre-medical school, medical school, hospital in- 
terneship, residentship or fellowship up to, and in- 
cluding, post-graduate courses for those already 
trained in general medicine or the specialties. These 
are but phases of the entire scheme of medical and 
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surgical training. Dr. Whipple emphasized the fact 
that post-graduate courses in surgery and surgical 
specialties should be limited to candidates with ade- 
quate surgical training and with some experience in 
surgical practice. Such courses should be properly 
organized and conducted by senior and more ex- 
perienced surgeons preferably under university 
auspices. In such courses the advantages were 
pointed out of diagnostic clinics, follow-up clinics, 
laboratory courses, courses in roentgen film and 
fluoroscopic interpretation, courses in endoscopy, 
and experience gained by close association with the 
teaching surgeons. 

ALEXANDER R. MUNROE presented the “ Amend- 
ment to the Medical Profession Act of the Province 
of Alberta of 1926,” which prescribes qualifications 
for those who practice surgery in that Province. 
The qualifications are fulfilled under the auspices of 
the Senate of the Provincial University. During 
the past 6 years, 83 certificates in general surgery 
and surgical! specialties have been granted. 

The discussion of these subjects was continued by 
Drs. Howard C. Naffziger, Samuel C. Harvey, Owen 
H. Wangensteen, George W. Crile, and W. T. 
Coughlin. Dr. Harvey drew attention to the neces- 
sity of producing men with initiative enough to go 
on learning surgery the rest of their lives and to the 
fact that to accomplish this a modern system of ap- 
prentice assistants would be a desirable method. 
Dr. Wangensteen expressed the opinion that so 
many already trained surgeons are now generally 
available that the minimal requirements of training 
for the practice of surgery should be clearly defined 
and he emphasized the importance in surgical train- 
ing of experience in other than operative procedures. 
Dr. Crile explained that all of the activities of the 
American College of Surgeons are part of a great 
educational program and indicated that it was fitting 
that such an institution display a great interest in 
the facilities available for the training of surgeons 
and surgical specialists. 





COMMITTEE AND DEPARTMENT REPORTS 


DEPARTMENT OF CLINICAL RESEARCH—ALBERT J. OCHSNER MEMORIAL 


ducted by the College, includes that of the fol- 
lowing committees: committee on the treatment 
of malignant diseases; committee on the archives of 
malignant diseases; committee on bone sarcoma; 
committee on the treatment of fractures; committee 


i ke work in clinical research, which is being con- 


on clinical laboratories; board on medical moti. 
pictures; board on industrial medicine and traum: 
surgery. 

A survey of the work of this department which 
been performed during the past year is embrace 
the reports of the individual committees. 





COMMITTEE ON THE TREATMENT OF MALIGNANT DISEASES 
ROBERT B. GREENOUGH, M.D., Boston, Chairman 


HAVE the honor to submit the following report 
| of the Committee on the Treatment of Malig- 
nant Diseases. 

The subject of cancer clinics has been actively 
promulgated during the past year by personal inter- 
views with the administrators and medical staffs 
of hospitals. For this purpose the Director General 
has assigned the co-operation of the hospital 
investigators and in addition two special field rep- 
resentatives. 

It is obvious that there are hospitals on the 
approved list of the College in which it would be 
inappropriate to have cancer clinics, such as in 
many of the hospitals of the federal government, in 
the hospitals for children, and in maternity, ortho- 
pedic, tuberculosis, mental, convalescent, con- 
tagious diseases, industrial, and eye, ear, nose and 
throat hospitals. But in every hospital into which 
cancer cases are received there should be facilities 
and personnel for efficient diagnostic and therapeutic 
measures, and this implies consultations or con- 
ferences between trained surgeons, radiologists, and 
pathologists. 

In some hospitals it happens that there is one 
individual member of the staff or one department 
whose special interest in cancer has led to an un- 
usually good organization for the care and follow-up 
of cancer cases in that department. Such hospitals 
are recognized in the listing of the College by a 
special designation referring to the departmentaliza- 
tion of the hospital and the existence in one or more 
of the departments of the equivalent of the minimum 
standard for cancer clinics. 

From other hospitals or clinics evidence has been 
presented to the College that the required facilities 
and personnel are available but that completion of 
the organization of a formal clinic along the lines 


recommended by the College has not yet 
accomplished. Such institutions will have appropri- 
ate recognition in the listing of the College. 

In certain clinics in medical schools, and in cer 
tain rural hospitals, the function of the cancer cli 
is restricted to that of providing diagnoses, whe 
the therapeutic measures are carried out in « 
pletely equipped institutions to which the patie: 
may be referred. Such diagnostic clinics shi 
attain appropriate standards and will re 
recognition in the listing of the College. 

It is proposed that a list of approved cancer 
clinics be published in 1933. The hospitals t! 
have been personally surveyed or from which 
quate reports have been received during the past 
year number one thousand fifteen. Of these 
hundred two have no cancer clinics. <A tentative 
classification of the cancer clinics follows: 
Approved 
Recommended 
Organizing or contemplated. ... 


At the meeting of the Committee one year ago 
eleven additional record forms for cancer of ditivrent 
parts of the body were approved and extensive cir- 
culation has been given to these record jvrms 
which now number sixteen. During the year two 
new record forms have been prepared and others 
are in the course of preparation. The widespread 
adoption of these forms will do much to facilitate 
the compilation of reliable statistics on the ject 
of cancer in America. 

In continuance of the previous work the 
Committee, all Fellows of the College and \/em- 
bers of the Radiological Society of North America 
were invited during the month of May to rezister 
with the Committee all cases of cancer occurring in 
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their practice during the years 1924-25-26. As a 
direct response to this request there have been 
received thus far 2,365 detailed records of cancer of 
different parts of the body, included among which 
are 1,020 of 5 year survivals. These records are 
being subjected to careful analysis for grouping as 
to organs, types of cancer, methods of treatment 
and results, and the information will be tabu- 
lated and published with the three thousand 
detailed records previously in the archives of the 
Committee. 

The recency of any general movement for the 
organization of formal cancer clinics and their more 
accurate records has impeded the work of the Com- 
mittee in the collection of statistics of greater 
volume. 

An important result of this widespread request 
and the distribution of record forms has been the 
known installation of improved record systems by 
many hospitals, so that, in the future, compilation 
of results will be much facilitated. Many who 
signified their willingness to co-operate in this 
study found it impossible on account of incomplete- 
ness of their existing records, and have now in- 
stalled new record systems. 

The College engages in these cumulative studies 
for the benefit of its Fellows and of humanity, and 
it will accomplish its purpose only when its Fellow- 
ship in its entirety approves and participates in 
such studies. These studies by the committees and 
by the administrative officers constitute merely a 
means of expressing the voice and work of the 
Fellowship of the College. On the other hand it is 
the duty of the committees and the administrative 
branch of the College to indicate to its Fellows 
methods and studies that will lead to progress in 
knowledge and in its application. In no small 
degree this purpose has been accomplished by the 
inauguration of the work directed toward the 
compilation of reliable statistics. 

In addition to this work more attention has been 
directed toward the compilation of cumulative 
statistics from authenticated recent reports in the 
literature. Based on a study of this literature which 
has been compiled by the College, Dr. Grantley W. 
Taylor prepared an article on ‘Cancer of the 
Breast,” which was published by the College. 
Similar publications on cancer of other organs are 
contemplated. 


Minimum Standard for Cancer Clinics in General 
Hospitals 


1. Organization. There shall be a definite organiza- 
tion of the service, and it shall include an execu- 
tive officer and representatives of all the depart- 
ments of the hospital which are concerned in the 
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diagnosis and treatment of cancer. The services 
of a secretary and of a social service worker shall 
be available. 

Conferences. As an essential feature of the serv- 
ice there shall be regular conferences or consul- 
tations at which the diagnosis and treatment of 
the individual cases are discussed by all members 
of the clinic who are concerned with the case. 
Patients. Reference to the cancer clinic of all 
patients in whom the diagnosis or treatment of 
cancer is to be considered shall be either volun- 
tary or obligatory in accordance with the vote 
of the medical ;taff or of the governing board of 
the hospital. 

Equipment. In addition to the diagnostic and 
therapeutic surgical equipment which is required 
in every approved general hospital there shall 
be available an apparatus for X-ray therapy of 
an effectiveness which is generally agreed upon 
as adequate, and an amount of radium suflicient 
to insure effective treatment. 

Records. In addition to the records which are 
required in every approved general hospital, 
there shall be additional records of: (1) the 
details of the history and of the examination for 
cancer in different regions of the body, such as 
are indicated on the form records which are 
recommended by the Committee on the Treat- 
ment of Malignant Diseases, American College 
of Surgeons; (b) the details of the treatment by 
radium or X-ray as indicated on the form rec- 
ords which are recommended by the Committee 
on the Treatment of Malignant Diseases, 
American College of Surgeons; (c) periodic 
examinations at intervals for a period of at 
least five years following treatment. 

Treatment. The treatment of cancer patients 
shall be entrusted to the members of the staff of 
the cancer clinic except in cases in which ade- 
quate treatment in accordance with the collec- 
tive recommendation of the staff of the cancer 
clinic can be procured otherwise. 


The personnel of the Committee on the Treat- 
ment of Malignant Diseases is as follows: 


Robert B. Greenough, Boston, Chairman 
A. C. Broders, John M. T. Finney, 
Rochester, Minn. Baltimore 
Curtis F. Burnam, Burton J. Lee, New York 
Baltimore Frank W. Lynch, 
George W. Crile, San Francisco 
Cleveland Robert T. Miller, Jr., 
Bowman C. Crowell, Baltimore 
Chicago Henry K. Pancoast, 
William Duane, Boston Philadelphia 
Edwin C. Ernst, St. Louis H. Gideon Wells, Chicago 
Rupert H. Fike, Atlanta Francis C. Wood, New York 
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COMMITTEE ON THE TREATMENT OF FRACTURES 
CHARLES L. SCUDDER, M.D., Boston, Chairman 


HAVE the honor to submit to the Board of Re- 
| gents the ninth annual report of the Committee 

on the Treatment of Fractures. There are now 
39 members of the General Committee. 

The death of a former member of the committee, 
Dr. A. P. C. Ashhurst of Philadelphia, and the death 
of an active member, Dr. Nathaniel Allison of Chi- 
cago, are recorded. 

A revised and amplified second edition of An Out- 
line of the Treatment of Fractures has recently been 
published by the College. The cordial reception of 
the first edition of this Outline by the profession has 
more than warranted the time and expense spent in 
completing this second edition. To Dr. Roscoe 
Webb, of Minneapolis; Dr. Edwin Ryerson, of 
Chicago; and the director of the Department of 
Clinical Research, Dr. Bowman C. Crowell, the ap- 
preciation of this Committee is extended for their 
supervision and conduct of this second edition. The 
Committee hopes to keep this Outline abreast of any 
important advance in the treatment of fractures. 
New printings from time to time will be made. It is 
the desire of the Committee to keep those members 
of the American College of Surgeons who are espe- 
cially interested in fracture treatment periodically 
informed of progress in this special department of 
surgery. Copies of this Outline may be had by ad- 
dressing the American College of Surgeons, 40 East 
Erie Street, Chicago, Illinois. 

Regional committees. It has been from the begin- 
ning and still is the policy of the General Committee 
to extend the influence of the College through the 
living personal contacts made by membership of sur- 
geons interested in fractures in these regional groups. 
There are now twenty-eight such Regional Commit- 
tees. We have, therefore, at present about three hun- 
dred men carrying the ideals of the College directly 
into their several committees. The Committee be- 
lieves that an immediate formation of new com- 
mittees should be undertaken. Each state should 
have one or more active regional groups. Many ap- 
plications have been received from different parts 
of the country for the formation of these local com- 
mittees. 

Industry is demanding that which the Committee 
on the Treatment of Fractures is prepared to deliver. 
It is strongly urged that the Department of Clinical 
Research make an immediate response to this 
demand. 

In order to facilitate the work of these regional 
groups the College will soon publish in mimeo- 
graphed form the reported activities of all existing 
regional committees. 

Sub-committees. Steel Bone Plates and Screws. 
Committee: Philip D. Wilson; W. O’ Neill Sherman; 
Norman T. Kirk; Wm. L. Keller. On June 18, 1931, 
a general conference of representative manufac- 


turers, distributors, and users of steel bone plat.s 
and screws adopted a commercial standard for t! 
commodity. The industry here has since accept: ‘1 
and approved for promulgation by the Departm: 
of Commerce, through the Bureau of Standards, t 
commercial standard. The standard became efi 
tive for new production on November 16, 1931. 

The general conference voted the establishm: 
of a standing committee: Dr. P. D. Wilson, ch 
man, sub-committee, American College of S 
geons; Dr. J. F. Barry, Veteran’s Administrati 
Dr. J. F. Cochrane, Kny-Scheerer Corporation; ( 
tain E. J. Gow, Navy Department; Major N. |. 
Kirk, Walter Reed Hospital; Harvey R. Piere, 
Harvey R. Pierce Company; Charles J. Pilling, G.o 
P. Pilling & Sons Company; John M. Smith, Amevi- 
can Hospital Association; F. W. Reynold, secret: y, 
Bureau of Standards. 

The normal interval for revision of the standar:| is 
set for one year. Acceptances of the standard est.:}- 
lished were received from associations, firms, }0s- 
pitals, and surgeons, and from government depurt- 
ments. The door to progress remains open throw gh 
the existence of the permanent committee. 

The Sub-Committee on Medical Education: \\ m. 
Darrach, Frederic J. Tees, Isidore Cohn, George A. 
Leland, Jr., and Clay Ray Murray. Most of the 
medical schools of the country have reduced {| 
number of hours in their undergraduate curricu! 

As a result, in many special fields of medical w: 
the undergraduate instruction has become of mn 
sity limited very largely to a thorough underst 
ing of general principles followed by an opporti 
to apply these to individual cases under the di 
tion of a teacher. As a result of this, it has be« 
of increasing importance that those responsibk 
the undergraduate teaching of fractures should 
centrate their efforts on formulation and explana! 
of broad general principles. To make up for the ! 
of undergraduate teaching it is of great import: 
that in each hospital at least one be made respon 
for the careful training of an interne staff in 
field. Moreover, the need for the establishme: 
opportunities for the practicing physician to re! 
or increase his knowledge in the treatment of 
tures has become much greater. It is ther 
recommended that 

1. Even greater stress be placed on instructi 
the pathology of fractures, the process of repair, 
the broad general fundamental principles of | 
ment. 

2. Each hospital, whether it contains a s| 
fracture service or not, appoint someone who sh: 
responsible for the training of internes in the t 
ment of fractures. 

3. Wherever possible opportunities for cont 
education for graduates in medicine be establ: 
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both in teaching hospitals and under the auspices of 
t)e various medical societies. 

‘he sub-committee reported in detail the 
n-thods in use at Columbia University in teaching 
the treatment of fractures to undergraduates. 
Graduate teaching is also being handled by this 
committee. 

‘he sub-committee is in touch with the several 
groups interested in medical education in the 
United States, especially the Council on Medical 
Education of the American Medical Association, 
The Association of American Medical Colleges, the 
Commission on Medical Education, and the Com- 
miitee on the Teaching of Surgery of the American 
College of Surgeons. It is hoped that a further con- 
sideration of undergraduate instruction in fracture 
treatment may be secured. 

lhe sub-committee has communicated with those 
bodies having in charge the examinations of gradu- 
ates of medical schools for licensure to practice medi- 
cine. It has been thought that the Educational Com- 
mittee might propose to these bodies the National 
Board of Medical Examiners, and through this group 
to the various state examining boards the general 
scope of questions to be asked the recent graduates of 
medical schools so that pressure may thus be brought 
to bear in a perfectly legitimate fashion upon the 
undergraduate school to produce well informed 
graduates in these fracture matters. These groups 
are vitally interested in similar problems. 

A letter was sent to the National Board of Medical 
Examiners asking if they would accept suggestions 
regarding questions on fractures which the National 
Board would ask. A favorable reply came from the 
Board desiring to co-operate with this committee. 
The Federation of State Medical Boards is associated 
with the National Board of Medical Examiners. A 
letter from the secretary in Des Moines states that 
they are in full agreement. 

The Sub-Committee on Physical Therapy: Tred- 
eric J. Cotton, H. Earle Conwell, Clay Ray Murray. 
This committee is preparing a carefully edited state- 
ment of the status of physical therapy in the care of 
fractures. 

The Sub-Committee on the American Railway 
Association. The Permanent Committee on Frac- 
tures of the Medical and Surgical Section of the 
American Railway Association made a very con- 
structive report at the May, 1932, meeting in New 
York. This covered (1) first aid instruction to em- 
ployees of railway companies; (2) co-operation with 
the Fracture Committee of the American College of 
Surgeons in the matter of improving the treatment 
of fractures—in the adoption of “An Outline of 
Treatment” when published; (3) X-ray reports as 
practiced by one of the members, R. C. Webb, chief 
surgeon of the Great Northern Railway. The X-ray 
suggestions were the same as those in “ An Outline of 
Treatment” recently published. 

Addresses were made by Mr. E. H. Kimball, 
claims attorney for the Great Northern Railway, 
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editor-of the Bulletin of the Association of Railway 
Claim Agents; also Mr. Winter, claim department 
of the Chicago, Northwestern Railroad. The Asso- 
ciation of American Railway Claim Agents will 
soon co-operate formally by appointing a com 
mittee. 

The Sub-Committee on Ambulance Equipment 
and First Aid: Robert H. Kennedy, chairman, 
Philip H. Kreuscher, W. L. Keller, Hubley Owen. 
This committee has reported a definite program 
which is being carried out and it is hoped will extend 
to every center in the United States. The move has 
already begun in New York City and has extended 
to Philadelphia. Throughout the west funeral homes 
and undertakers provide the ambulance service for 
doctors. Relations have been established with the 
National Association of Funeral Directors and it 
is hoped that they will consider the idea of equip 
ping ambulances and instructing the drivers of 
ambulances along the lines formulated by the com- 
mittee. 

The Sub-Committee on American Red Cross. The 
committee has completed its contribution to the 
first aid work of the American Red Cross Manual. 
This Manual is now being printed and a new edition 
is soon to appear containing these suggestions. The 
committee is thus in touch with the many first aid 
classes of the American Red Cross throughout the 
United States. 

The annual Fracture Oration last year was given 
by Dr. Wm. Darrach, professor of clinical surgery 
of Columbia University. This year the Oration is to 
be given by Dr. Philip D. Wilson of Harvard 
University. 

The committee is active in furthering in every 
way possible a better treatment of fractures. 


Standard for Minimum Equipment for Fracture 
Treatment in Hospitals 


1. That all general hospitals be equipped to care for 
fractures; that the minimum equipment for the 
transportation and emergency treatment of frac- 
tures be the following or its equivalent: 

Thomas upper extremity splints; Thomas 
lower extremity splints with traction straps, 
slings and buckle straps; Hodgen splints; coap- 
tation splints, assorted sizes; Cabot wire splints; 
straight pieces of wood (of assorted length, width 
and thickness) for splints; plaster-of-Paris ban- 
dages; some form of overhead frame for suspen- 
sion; suitable X-ray apparatus, including a port- 
able machine, if practicable. 

That it is highly desirable that one individual 
surgeon be responsible for the supervision of the 
care of fractures in each hospital service. 

That special record sheets be used for fracture 
cases. 

That a close follow-up be maintained on all frac- 
ture cases for such time as necessary to establish 
an accurate knowledge of end results. 
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The personnel of the Committee on the Treatment 
of Fractures is as follows: 


Charles L. Scudder, Boston, Chairman 
Frederic W. Bancroft, New York, Secretary 


Willis C. Campbell, 
Memphis 

Isidore Cohn, 
New Orleans 

H. Earle Conwell, 
Birmingham 

Salvador Cordoba, 
Venezuela 

Frederic J. Cotton, 
Boston 

William R. Cubbins, 
Chicago 

William Darrach, 


Frank D. Dickson, 
Kansas City, Mo. 

Eldridge L. Eliason, 
Philadelphia 

William L. Estes, 
Bethlehem 

W. Edward Gallie, 
Toronto 

Fraser B. Gurd, Montreal 

Donald Guthrie, Sayre 

George W. Hawley, 
Bridgeport 

Melvin Henderson, 
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William L. Keller, 
Washington 

Robert H. Kennedy, 
New York 

Norman T. Kirk, 
Washington 

Philip H. Kreuscher, 
Chicago 

Walter Estell Lee, 
Philadelphia 

George A. Leland, Jr., 
Boston 

Paul B. Magnuson, 
Chicago 

Clay Ray Murray, 
New York 

Lloyd Noland, 
Birmingham 

Hubley R. Owen, 


Dallas B. Phemister, 
Chicago 

Edwin W. Ryerson, 
Chicago 

W. O’Neill Sherman, 
Pittsburgh 

Ernst A. Sommer, 
Portland 

Kellogg Speed, Chicago 

Frederick J. Tees, 
Montreal 

Jorge del Toro, Porto Ri: 

John B. Walker, New Y: 

Roscoe C. Webb, 
Minneapolis 

George E. Wilson, 
Toronto 

John C. Wilson, 
Los Angeles 


New York Rochester, Minn. 


Philadelphia Philip D. Wilson, Bosto 





BOARD ON INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 
FREDERIC A. BESLEY, M.D., WAvKEGAN, ILLtno!s, Chairman 


HIS year we have to report that through the 
direction of Dr. Franklin H. Martin, the Direc- 
tor General, the scope of the activities of this 
Board has been broadened and expanded in the field 
of medicine and surgery in industry. Dr. Williamson 
and Dr. Newquist have continued their contacts with 
large Industrialists in their first-hand fact finding 


surveys. 
The following is a summary of Dr. Williamson’s 
report. 
SCOPE OF MEDICAL SERVICE 


Only a small percentage of industries included in 
my survey extend medical treatment beyond the care 
of injuries and emergent and minor illness arising 
during working hours. Except for the hospitaliza- 
tion of major accidents and compensable cases re- 
quiring operating-room service and _ institutional 
care, the treatment of employees is generally re- 
stricted to that which can be rendered in the plant 
dispensary. It was found that 320 plants out of the 
375 visited maintained a dispensary with facilities 
sufficient to supply the above service. The results of 
our studies show further that 241 (64.2 per cent) of 
the industries provide pre-employment physical ex- 
aminations, while 115 (30.6 per cent) have periodic 
examinations of all or certain groups of workers, 290 
companies (77.3 per cent) have some form of benefit 
plan in operation, such as: (1) mutual aid associa- 
tion maintained by the employees alone or on a 
contributory basis. The benefits are weekly cash 
allowances for a stated period payable for loss of 
time due to illness and non-compensable injuries. 
Only a small percentage of these associations pro- 
vide the doctor’s services. (2) Relief plan maintained 
by the company. (3) Group insurance plan which 


provides benefits for total disability and death, and 
in a small number of cases an allowance is provided 
also for illness and non-industrial injuries. 

In conclusion, I would recommend that out of the 
375 industries surveyed, 172 (45.8 per cent) be 
placed on the approved list, that 158 (42.1 per cent) 
be not approved, and that 45 (12 per cent) be condi- 
tionally approved pending the receipt of additional 
information. 

Attention is again drawn to the fact that this 
report is confined to a survey of industries with 500 
or more employees and the findings and the figures 
are not compared with medical conditions that exist 
in smaller industries. 

The following is a summary of Dr. Newquist’s 
report. 

Since a Minimum Standard! to insure adequa 
medical care has been adopted by the College it i 
the yard stick by which we measure such industri: 
medical service for subsequent rating or approv: 
by the College. 


Statistical data— 

Number of industries surveyed....... 
Number of employees per industry 

ranged from 250 to 120,000— 

average 4,3 
Total number of employees involved. 1,062,° 
Total number of employees having pay- 

roll deductions for complete medi- 

cal and hospital service 

374,545 Or 36 per < 

Total number of employees having pay- 

roll deductions to include medical 

service for families. . . .65,000 or 6 per ' 

1Surg., Gynec. & Obst., 1932, liv, 441. 
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Types of compensation insurance— 
Industries Per cent 
Self insured 126 
Indemnity company........... 70 
State compensation fund 50 


Phyvsicians— 
Full time 
Part time 


None designated 

Dispensary facilities provided by in- 

dustry 
Pre-employment physical examina- 

tions in industry 70 
Group insurance 60 
Recommended for full approval by 

the College { 55 
Recommended for conditional ap- 

proval by the College..... 6 
Recommended for no approval by 

the College 39 


We wish to emphasize the fact that the 36 per cent 
of employees in the industries we have surveyed, who 
are served medically on a group insurance basis, does 
not quite represent a true picture of the present 
situation in industry. We have not visited the 


smaller industries where such conditions are not so 
prevalent. Further a complete and comprehensive 
survey has been made by Dr. Newquist of the Medi- 
cal and Surgical situation in the state of West Vir- 
ginia, as it relates to the Workmen’s Compensation 
Law and the State Institutions. This survey was 
requested and financed by the State Medical So- 
ciety. His exhaustive report will be published in 
full. 

On Friday afternoon, October 21, 1932, a meeting 
was held in St. Louis, the program being devoted to 
scientific discussion on medicine’ and surgery in 
industry. 

The personnel of the Board on Industrial Medi- 
cine and Traumatic Surgery is as follows: 

Frederic A. Besley, Chairman 
Bowman C. Crowell, Secretary 


John E. Bacon, 
Miami, Arizona 
Samuel R. Cunningham, 
Oklahoma City 
Donald Guthrie, Sayre 
Lucian H. Landry, 
New Orleans 
A. D. Lazenby, Baltimore 
Charles F. Martin, 
Montreal 
Charles H. Mayo, 
Rochester, Minn. 


Thomas G. Orr, 
Kansas City 

W. O'Neill Sherman, 
Pittsburgh 

Loyal A. Shoudy, 
Bethlehem 

Ernst A. Sommer, 
Portland 

Frederick J. Tees, 
Montreal 

John B. Walker, 
New York 


REGISTRY OF BONE SARCOMA 
BOWMAN C. CROWELL, M.D., Cutcaco, Registrar 


on the Registry of Bone Sarcoma. 

During the year records of two hundred two 
cases of bone sarcoma have been submitted to the 
Registry and the most of these will be registered. In 
a few only is the information submitted to the Regis- 
try insufficient to justify registration. Five hundred 
eighty-one of the case records have been circulated 
and studied by thirty-four different individuals 
whose names appear on the classification sheets of 
the individual cases. Selected groups of cases have 
been issued upon request for educational purposes. 
The total number of cases in the Registry is now 
fourteen hundred four and they are classified as 
shown in accompanying table. 

This year there have been eight additional cases of 
osteogenic sarcoma which have completed their 5- 
year survival period without recurrence of the tumor. 
Added to our previous figures this gives 59 in a total 
ol 389 cases of osteogenic sarcoma living 5 years or 
more following treatment; that is to say, that the 
Committee unanimously agrees upon these 59 cases 
as being osteogenic sarcoma. There has been no 
meeting of the committee as a whole this year. 


| HAVE the honor to submit the following report 


During the absence of the registrar on account of 
illness the scientific work of ,the registrar was car- 
ried on by Dr. Joseph J. Lebowitz and Dr. R. Bruce 
Malcolm, to whom much credit is due for the man- 
ner in which they conducted the work. Detailed 
statistics are being prepared. 


Osteogenic sarcoma 

Of the femur 

Other than the femur......... 
Ewing’s sarcoma 
Myeloma 
Lymphosarcoma 
Inflammation.......... 
Periosteal fibrosarcoma 
Metastatic tumor 
Angioma 
Hemangio-endothelioma 
Benign giant cell tumor 
Giant cell tumor, malignant... 
Benign osteogenic tumor 
Unclassified and miscellaneous........ 
Not bone tumors............... 
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The personnel of the Committee on Bone Sarcoma 
is as follows: 
Dallas B. Phemister, Chicago, Chairman 
Bowman C. Crowell, Chicago, Registrar 
i-dwin I. Bartlett, 
San Francisco 
Everett L. Bishop, Atlanta 


Joseph C. Bloodgood, 
Baltimore 
Barney Brooks, Nashville 


STATE AND PROVINCIAL 


EGINNING in 1920, the American College of 
Bb Surgeons has held yearly a number of sec- 
tional meetings in an endeavor to bring closer 
to the surgeon, his hospital, and patients, its exten- 
sive program of scientific betterment of surgery, hos- 
pitals, and health. The activities of a sectional meet- 
ing are patterned on a smaller scale after those of the 
Clinical Congress, and include surgical clinics ar- 
ranged by local men, clinical addresses by distin- 
guished visiting surgeons, hospital standardization 
conferences, scientific meetings, and a community 
health meeting. The public is invited to the com- 
munity health meeting which the College arranges 
with a view to educating the laity in the prevention 
of disease and the promotion of health and safety 
measures. 

It has been the good fortune of the College to have 
on its programs outstanding speakers—men who are 
leaders in their specialties. These men have proved 
their willingness to co-operate with the College in its 
work by giving some of their valued time and effort 
in addresses to the public on health topics, in addi- 
tion to their part in the scientific sessions of the sec- 
tional meeting. Appreciation of the value of these 
community health meetings has been shown by the 
large attendance at all such meetings held. 

Another feature of the sectional meetings which 
has stimulated public interest in health and hospital 
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Frank W. Hartman, 
Detroit 

Henry W. Meyerding, 
Rochester, Minn. 

John J. Morton, 
Rochester, N. Y. 

Channing C. Simmons, 
Boston 


Ernest A. Codman, 
Boston 

Charles L. Connor, 
San Francisco 

James Ewing, 
New York 

W. R. Galbreath, 
Porto Rico 


SECTIONAL MEETINGS 


subjects is the giving of radio and school talks by 
visiting speakers. The direct contact afforded by 
talks to high school and college students, wh: 
minds are unprejudiced and open to new truths, i 
one whose importance can readily be underst« 
since it is in the prevention of disease that the ‘ 
lege is vitally interested. Through radio talks, 
terest in the community health meetings has heen 
built up to such an extent that, because of the large 
attendance, overflow meetings in adjacent ro 
have had to be provided in many places to take « 

of those attending. 

The following sectional meetings have been ! 
in 1932: 

Pennsylvania, Ohio, West Virginia, Pittsburg} 
January 25-26; North Carolina, South Carolina, 
Virginia, Greensboro, January 28-29; Florida, 
Alabama, Georgia, Louisiana, Mississippi, Jackson- 
ville, February 1-2; and Nebraska, Omaha, Februa 
23-24. 

The visiting speakers at these meetings inclu:! 
Drs. Alfred W. Adson, Rochester; Joseph C. }: 
Chicago; Frederic A. Besley, Waukegan; George \\. 
Crile, Cleveland; William D. Haggard, Nashville; 
Philip H. Kreuscher, Chicago; Burton J. Lee, \ 
York; Clarence Cook Little, New York; Mal 
T. MacEachern, Chicago; John O. McReynolds, 
Dallas; and Robert Jolly, Houston. 


lm 
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REPORT ON WORK OF THE CREDENTIALS COMMITTEES AND COMMITTEE 
ON HISTORY REVIEWS 


YWNHE procedure of admitting candidates to Fel- 
| lowship in the American College of Surgeons 
requires that each candidate, after filing his 
application, be recommended by his State or Pro- 
vincial Credentials Committee before proceeding 
further with his papers. In each State and Province 
there is a Credentials Committee composed of from 
fifteen to thirty-five members who are Fellows of the 
College, elected to serve on the Committee by the 
Fellows of the College of their respective State or 
Province for a term of two years, one-half of the 
Committee being retired each year. 

No candidate is admitted to Fellowship without 
the recommendation of his State or Provincial Cre- 
dentials Committee. The members of these commit- 
tees give generously of their time and meet at a des- 
ignated city in their State or Province at least once 
a year and review the credentials of all candidates 
whose applications are on file from their respective 
State or Province. Much credit is due these commit- 
tees for their part in the work of the selection of the 
men who comprise our Fellowship. 

After a candidate for Fellowship has been recom- 
mended by the Credentials Committee of his State or 
Province, he is required to submit one hundred 
clinical records to the College, fifty in complete de- 
tail of major work done by himself and for which he 
is the responsible surgeon and fifty in abstract of 
major work at which he has assisted or which he has 
done himself. These records are carefully examined 
by the Committee on History Reviews composed of 
outstanding surgeons in the fields of the surgical 
specialties from the four leading medical universities 
in Chicago. 

This year 656 sets of histories were received and of 
that number 631 sets or 63,100 individual histories 
were examined in detail by the Committee on His- 
tory Reviews. The remaining 25 sets were not re- 
viewed as the applicants had not yet received the 


approval of their State or Provincial Credentials 
Committee. Of those reviewed, 555 sets were ac- 
cepted and 76 sets were not accepted. Those whose 
histories were not accepted have the privilege of later 
submitting additional histories. 

Twenty meetings were held by the Committee on 
History Reviews for the purpose of studying his- 
tories and during the four weeks preceding this meet- 
ing many additional hours were spent by the mem- 
bers of this committee in order that every candi- 
date’s records received this year might be reviewed. 

The records, half of which were histories of cases of 
major operations performed by the candidates and 
the other half abstracts of cases which they had 
operated upon themselves or at which they had 
assisted, were checked with the utmost care, par- 
ticularly with respect to the pre-operative data in- 
dicating the thoroughness with which the case was 
studied, the technique used, and the end-results. 

The histories which were recognized as being of 
unusual merit were segregated and were the subject 
of a special review of the committee as a whole for 
the selection of those which were considered from the 
standpoint of completeness, accuracy, and form of 
presentation, to merit special mention. 

The members of the Committee on History Re- 
views who have served this year and to whom the 
College is greatly indebted for the many hours spent 
in the laborious work of reviewing the histories sub- 
mitted are: 


James H. Bloomfield 
Dwight Freeman Clark 
Harry Culver 

William C. Danforth 
Frank E. David 
Joseph S. Fisenstaedt 
Harry Jackson 

Oscar H. Kraft 


Philip H. Kreuscher 
Michael L. Mason 
Golder L. McWhorter 
George J. Musgrave 
Oscar E. Nadeau 
Rudolph J. E. Oden 
Charles H. Parkes 
Guy S. Van Alstyne 
Charles B. Younger 





SURGERY, GYNECOLOGY AND OBSTETRICS 


MEDICAL MOTION PICTURE FILMS 
J. BENTLEY SQUIER, M.D., New York, Chairman 


of disseminating medical knowledge has been 

generally accepted by the profession, and there 
is an ever increasing interest in the work being done 
by the American College of Surgeons in co-operation 
with the Motion Picture Producers and Distributors 
of America, Inc. Films being produced are of un- 
usual significance as examples of the possibilities of 
this method of teaching medicine and surgery. 

The Board on Medical Motion Picture Films of 
the College consists of the following members: Will 
H. Hays, Esq., New York, honorary president; J. 
Bentley Squier, M.D., New York, chairman; Phile- 
mon E. Truesdale, M.D., Fall River, secretary; 
W. W. Chipman, M.D., Montreal; Franklin H. Mar- 
tin, M.D., Chicago; George W. Crile, M.D., Cleve- 
land; Charles H. Mayo, M.D., Rochester; Bowman 
C. Crowell, M.D., Chicago; and Malcolm T. 
MacEachern, M.D., Chicago. 

The College is very glad to receive for review any 
medical motion picture film. Many have already 
been sent in, and a card catalog is being compiled as 
the films are reviewed, with the idea of securing de- 
tailed data concerning all available medical and sur- 
gical films. This will enable us to supply information 
as to what films are available on any special subject, 
where they can be obtained, and whether or not they 
are satisfactory for the purpose desired. 


Tor importance of motion pictures as a means 


During the past 2 years improvements have bee: 
made in recording methods and in projection equi; 
ment that will be important factors in the applica 
tion of talking films to the teaching of medicine anc 
surgery. The Board on Medical Motion Pictur 
Films is keenly interested in the development of thi 
type of films and is maintaining close contact wit 
the various organizations which are concerned wit! 
this phase of motion picture production and the dist: 
bution of the films. 

Very large audiences were present at all times a 
the continuous daily exhibition of medical motion 
pictures which was one of the features of the Clinic 
Congress of the College in St. Louis. The 54 film 
used for these demonstrations included several nx 
talking films with both sound-on-film and di 
recording. 

Thirty-three reels of medical motion picture films 
have been approved by the American College of Su 
geons and are available for distribution. Many addi 
tional films have been reviewed by the College, an‘ 
though they have not yet been formally approvei, 
our reviewing committees consider them to be an 
effective presentation of the subject matter, and t]\ 
procedures shown to be of interest and value. 

Information pertaining to medical motion picture 
films may be obtained by communicating with the 
College. 





COMMITTEE AND DEPARTMENT 


REPORTS 


THE LIBRARY AND DEPARTMENT OF LITERARY RESEARCH 


the literary and scientific interests of the Fel- 

lows. The collection has grown steadily in the 
course of the past year through the addition of books 
and reprints written and presented by Fellows of the 
College. The reprints are supplied (preferably) in 
duplicate, making possible the placing of one copy 
in the Fellow file where it is a record of the work of 
that Fellow and the second in the classified package 
library section where it is available for circulation 
In addition to the contributions from the Fellows, 
numerous friends of the College have presented 
copies of their works and from these sources the col- 
lection of current monographs has been augmented. 
Fellows and friends have likewise generously replied 
to the request for unbound journals and reprints, and 
have notified the Library by letter or phone call 
when such material has been available so that it 
could be added to the collection already on file in 
the package library. Several members of the pro- 
fession regularly keep in touch with the Library by 
this means. 

Two collections are actively growing. The H. 
Winnett Orr collection of orthopedic works contains 
valuable historical material as well as later mono- 
graphs, and the Medical Women’s Library, including 
booksand pictures, is made up of interesting material. 

The co-operation of the many Fellows who have 
contributed toward the development of the Library 
is greatly appreciated. It is hoped, however, that the 
number of those actively interested in building up 
this collection may be increased during the coming 
year. The Library is a phase of the College work in 
which each individual should have a part. It is his 
privilege to see that his work is represented in that 
collection as an inspiration to future generations of 
surgeons, and it is to his interest to aid in the en- 
largement of its resources by assisting in the transfer 
of any available collections (whether they be large 
or small and whether of current or historical in- 
terest). At the present time the oldest volume in the 
College Library is dated 1555. Any Fellow who has 
a book of earlier date or any old monograph for 
which he wishes to find a permanent home, may find 
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a suitable place for it in this collection. College 
bookplates are available upon request. Those in 
charge of the Library will be glad to co-operate in 
making the collection thoroughly representative of 
the activities and interests of every Fellow of the 
College. 

DEPARTMENT OF LITERARY RESEARCH 

In conjunction with the Library, the Department 
of Literary Research has continued to render to 
Fellows of the College and members of the medical 
profession its three-fold service including: (1) pack- 
age library material, made up of reprints and clip- 
pings which are loaned free of charge; (2) bibliogra- 
phies, compiled upon specific subjects at the request 
of the doctor; and (3) abstracts and translations, 
prepared in accordance with the instructions of the 
one submitting the request. During the past year, 
the Department has cared for the usual number of 
requests and the service has been even more prompt 
than in the past. 

Taking into consideration the stringency of the 
times, every effort has been made to keep the cost of 
each piece of work as low as is compatible with care- 
ful and accurate workmanship. Regardless of the 
present economic situation, it must be recognized 
that translations to be of value must be carefully 
and accurately prepared. However, in many cases 
the cost of the work can be reduced by the prepara- 
tion of abstracts or summaries rather than complete 
translations and by the elimination of case reports 
and lengthy discussions of non-essential details. 
The familiarity of the College Research Staff with 
the medical literature in the various languages 
(German, French, Italian, Spanish, Swedish, Dutch, 
and Russian) is an additional factor in the eco- 
nomical preparation of the translations. Thus by 
wise administration and careful management, those 
directing the Department have been and are, using 
every possible means of keeping the cost of research 
within the reach of every Fellow of the College so 
that practical considerations will not interrupt the 
flow of valuable contributions to scientific progress 
from this great body of men. 
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ST. LOUIS COMMITTEE ON ARRANGEMENTS 


Evarts A. Graham, Chairman, F. A. Jostes, 
Secretary, Fred Bailey, Willard Bartlett, M. B. 
Clopton, William T. Coughlin, Clarence .H. Crego, 
Jr., L. W. Dean, Ellis Fischel, W. C. Gibson, 
William P. Glennon, Max Goldstein, John Green, 
H. A. Hanser, Roland Hill, Harvey J. Howard, 
Charles E. Hyndman, Walter Jones, R. Emmet 
Kane, W. C. G. Kirchner, W. E. Leighton, Curtis H. 
Lohr, William H. Luedde, McKim Marriott, 
Harvey S. McKay, H. G. Mudd, James Mudd, Max 
Myer, Louis Rassieur, Francis Reder, William E. 
Sauer, Otto Schwarz, Alphonse M. Schwitalla, 
Major Seelig, Omar R. Sevin, Carroll Smith, Max 
Starkloff, Ross Woolsey, O. B. Zeinert. 


SUB-COMMITTEES 


Ophthalmology and Otolaryngology 
Dean, Chairman; Max Goldstein, Jo! 
Howard, William H. Lued 


L. W. 
Green, Harvey J. 
William E. Sauer. 

Community Healih Meeting 

Ellis Fischel, Chairman; Fred Bailey, Charles 

Hyndman, F. A. Jostes, Francis Reder, John Sutt 
Publicity 


Major Seelig, Chairman 


OFFICERS ELECTED 


President: William D. Haggard, Nashville. 

Vice-Presidents: Evarts A. Graham, St. Louis; 
Alexander R. Munroe, Edmonton. 

Regents for term expiring in 1935: Irvin Abell, 
Louisville; John R. Fraser, Montreal; Franklin FE. 
Martin, Chicago; George P. Muller, Philadelphia; 
Richard R. Smith, Grand Rapids. 

Members of the Board of Governors for term ex- 
piring in 1935: Fred H. Albee, New York; Edward 
W. Archibald, Montreal; Samuel C. Baldwin, Salt 
Lake City; Joseph C. Beck, Chicago; Frederic A. 
Besley, Waukegan, Illinois; William N. Bispham, 
Washington; Joseph C. Bloodgood, Baltimore; 
Frank K. Boland, Atlanta; Frank E. Burch, St. 
Paul; Henry T. Byford, Chicago; Walter W. Chip- 
man, Montreal; Frederic J. Cotton, Boston; William 
L. Cousins, Portland, Maine; A. J. Crowell, Char- 
lotte; Thomas S. Cullen, Baltimore; Carl Henry 
Davis, Milwaukee; Edward P. Davis, Philadelphia; 
Lee Wallace Dean, St. Louis; Edward C. Ellett, 


Memphis; George Gellhorn, St. Louis; Olive 
Hamlin, Oakland; Casper F. Hegner, Den 
George J. Heuer, New York; Gerry R. Hol 
Jacksonville; Edward J. Ill, Newark; Jabez 
Jackson, Kansas City, Missouri; John E. Jenni: 
Brooklyn; Burton J. Lee, New York; Southg 
Leigh, Norfolk; Jennings C. Litzenberg, Minnea; 
lis; John Prentiss Lord, Omaha; William H. Luedde, 
St. Louis; John G. MacDougall, Halifax; William |: 
Owen, Louisville; Robert Lee Payne, Norf 
Harold E. Ridewood, Victoria, B. C., Hubert .\ 
Royster, Raleigh; Arthur M. Shipley, Baltimor 
Wells Ferrin Smith, Little Rock; George N. | 
Sommer, Trenton; Frederic N. G. Starr, Toront 
Julia C. Strawn, Chicago; George W. Swift, Seatt 
Howard C. Taylor, New York; Wallace I. Te: 
San Francisco; Clarence G. Toland, Los Angel 
Edgar A. Vander Veer, Albany; John B. Wal! 
New York; George Gray Ward, New York; Hor 
J. Whitacre, Tacoma. 















REPORT OF 1932 





N abstract of the papers and discussions pre- 
A sented at the Hospital Standardization Con- 
4 ference held during the Clinical Congress of 
the American College of Surgeons in St. Louis, Octo- 
ber 17-21, 1932, is presented in the following pages. 
\llen B. Kanavel, M.D., Chicago, past-president of 
the College, presided. 


GREETINGS 
Greetings were given by the president-elect, 
J. BENTLEY Squier, M.D., New York, who referred 
briefly to the Hospital Standardization movement 
and its accomplishments during the past 15 years. 


OPENING ADDRESS 


An appropriate address of welcome was made by 
Curtis H. Lour, M.D., St. Louis, in which he 
referred to the progress made in hospital service 
generally, mentioning particularly the substantial 
contribution of the American College of Surgeons 
through its hospital standardization movement. 
He announced that five of the city institutions under 
his jurisdiction were included this year in the list of 
approved hospitals published by the American 
College of Surgeons. In making the announcement, 
he said it would always be his purpose as hospital 
commissioner to keep all city institutions meeting 
the high standards. In reference to political, tax- 
supported institutions, he was of the opinion that 
such conditions could be avoided if there existed 
between hospital managements and commissioners 
the understanding that service to the patient must 
always be the primary consideration. He appealed 
to those superintendents of tax-supported hospitals 
who would stick firmly to their convictions and carry 
out the best principles of Hospital Standardization 
regardless of political interference. 


PRESENTATION OF THE FIFTEENTH ANNUAL 
REPORT OF HOSPITAL STANDARDIZATION 

I’RANKLIN H. Martin, M.D., Chicago: Speaking 
in behalf of the American College of Surgeons, of 
which this Hospital Conference is the guest, may I, 
before presenting the annual report of our approved 
hospitals, say a few words regarding one or more 
acute problems. 

he college has found no more dependable pro- 
tection against fee-splitting than the influence of the 
statis and superintendents of our approved hospitals. 
We must guard ourselves against the subtle com- 
mercialism of some of our own confréres. Every 
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hospital must safeguard its medical stati and the 
genera! practitioners by refusing to permit irregulars 


to practice in the institution. In dealing with a 
hospital that fails to protect the scientific profession 
against such invasion, the College has no alternative 
—it must remove the hospital from the approved 
list. 

Hospitals and the medical profession are being 
embarrassed by the construction of many institu- 
tions by the government to care for disabled vet- 
erans of all wars. New hospitals are being built in 
face of the fact that there are several thousand 
general and community hospitals with well organ- 
ized staffs in which these soldier-patients could be 
properly cared for in their respective communities 
by their own doctors and at much less expense to 
the government than by the present program which 
involves huge expenditures. 

Furthermore, it is alleged that from two-thirds to 
three-fourths of the patients in Veterans’ Adminis- 
tration hospitals are comprised of veterans suffering 
from diseases and disabilities in no way traceable 
to war service. In order to check this menace, we 
must act promptly. Letters and telegrams of protest 
should be sent at once to those who are responsible 
for this government ownership of our activities and 
to those who are in a position to remedy it. 

in order to minimize the cost of hospitalization 
several points of conduct should be watched: 
(a) extravagance in building; (b) inefliciency of 
service; (c) carelessness in segregating patients 
according to their ability to pay; (d) lack of provi- 
sion for moderate-priced rooms; (e) disproportionate 
laboratory, X-ray, and other diagnostic accessories, 
and possible overcharge; (f) lack of discrimination 
in applying extras in accordance with individual 
needs; (g) indiscriminate supplying of food; (h) 
extravagant assignment of nurses; (i) excessive 
charges for operating room, anesthetics, etc. 

For 4 years the Hospital Department of the 
College has urged our approved hospitals to co- 
operate with the independent practitioners of 
medicine by offering the services of their institutions 
for diagnostic purposes through the establishing of 
health inventoriums. Through furnishing its 
facilities for the thorough periodic health examina- 
tions of individuals by their own physicians, the 
hospital would become the meeting ground for all 
regular practitioners, and the haven of the com- 
munity. It would solve the problems of all phy- 
sicians and their patients in the conduct of diag- 
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nostic service, and would insure to the hospital a 
friendly clientele of transcendent importance. It 
would aid in the establishment of tumor and cancer 
clinics, and emphasize also the importance of estab- 
lishing special services for the early diagnosis of 
other preventable diseases. 

Following is a summary of the results of the 1932 
Hospital Standardization survey: 


i. Hospitals of 100 beds and over: 


Surveyed . . eet ae eae . — 1,565 
Fully ‘approved ae pide - «= = es 
Percentage fully approv ed .. Fale lias tg ie eR Pe 
Conditionally approved . . ere 51 
Percentage conditionally approved . See ale, Sees 
Not approved. . i ee — 96 
Percentage not approved ig . 6.1 
Total fully and conditionally approv ed. . 1,469 

Total percentage fully and conditionally ap- 
WINS Srkioe ko ei rete wow oe» RD 

2. Hospitals of 50 to 99 beds: 

ee ee ee ee a ee es 
Fully approv: ed .. fost Ge aio, | 
Percentage fully approv NE a ee 53 
Conditionally approved. fe : 99 
Percentage conditionally approved . roe 9.6 
Not approved .. ee rete 
Percentage not approv ved. :  ) S7ol 
Total fully and conditionally approv ed. . 648 

Total percentage fully and conditionally ap- 
(CO, a ig ik eo ts Pe eon 62.6 

3. Hospitals of 25 to 49 beds: 

ee nn ee 864 
Fully approv ed .. 127 
Percentage fully approv ed. 14.7 
Conditionally approved . . 50 
Percentage conditionally approved . 28 
Not approved. . aera e 687 
Percentage not approv ved. , os 
Total fully and conditionally approv ee 177 

Total percentage fully and conditionally ap- 
MINTS 455 57 Nc es 6: osname einer eal se 


4. Government hospitals: 


(a) Army: 
ee Sac 6 5 
Fully approved oe eee a 5 
Percentage fully approved ae eee | 
(b) Navy: 
Surveyed . _ Ye ae ee eae 16 
Fully ‘approved Dig oe ee 16 
Percentage fully approved ee Ses wig a 
(c) Public Health Service: 
CO ee eee 25 
Fully ‘approved — ‘ 25 
Percentage fully approv ed 100.0 
(d) Veterans Bureau: 
Surveyed... . 70 
Fully approved . 70 
Percentage fully approved . 100.0 


5. Other Countries: 

Twenty-eight hospitals of other countries have been 
awarded full approval, and are included in the List 
of Approved Hositals for 1932. 


SUMMARY 
Total surveyed . . 3,404 
Total fully approved . . 2,004 
Total percentage fully approv ed 60.4 
Total conditionally approved Ae 
Total percentage conditionally naan, a le 
Total not approved. . i an eee 
Total percentage not approv ed. . SY eNO re 
Total fully and conditionally approv ed .. 2,204 
Total percentage fully and wr approv ed: 
Hospitals 100 beds and over . . . . 9 
Hospitals 50 beds and over ......... 8&1 
Hospitals 25 bedsandover ......... 6 


THE STANDARDIZED HOSPITAL AS A MEDICA] 
EDUCATIONAL CENTER 

ALLEN B. KANAVEL, M.D., Chicago: 1’ 
standardized hospital offers the best means oj 
providing a continued education for physicians arid 
is a fertile source of information for the public. So 
that it may function most efficiently as a teaching 
center, it is necessary, however, that there be a 
broader conception of the functions of the stand 
ardized hospital. The staffs of these institutions, 
both physicians and nurses, must divest their 
minds of the idea that they are founded solely to 
furnish medical service to the patient coming to 
their doors. The community hospital as well as the 
university hospital must become a teaching center. 

In their plans for furthering the education of 
physicians the staffs of the standardized hospital 
should so organize their activities as to give s\s 
tematic instruction to their internes, establish 
residencies for aspiring specialists, and pro, 
adequate opportunities for the education of the 
general practitioner in the later developments « 
medicine. Instead of the Jaissez faire attitude 
toward interne instruction now so common in | 
pitals, the interne should be encouraged by org: 
ized effort to pursue the systematic reading of good 
medical literature, to carry on the intensive study 
of group cases, and to make reports of his clinical 
investigations to the assembled staff, where /ree 
discussion by internes, residents, and the staff will 
clarify his knowledge. Periodic pathological con 
ferences will arouse his interest and be of value to 
the whole medical group. 

Every hospital should aspire to the establishing 
of residencies of 1, 2, or 3 years according to its size 
and opportunities. These residents may come {rom 
the interne body but it is to be hoped that here the 
physician who has been out in general practice ma) 
find the opportunity for perfecting himself in some 
special line. These aspiring specialists should be 
assigned to those particularly qualified to guide 
them in their reading and practice. They shoul! be 
encouraged to carry on experimental and clinical 
studies, a by-product of which would be medical 
articles for publication; but the greatest value would 
come to the resident through the developmen! of 
his habits of observation, perfection of his critical 
analysis of disease, and particularly of his imagina- 
tion. 
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The standardized hospital should be the center 
jor the dissemination of new procedures and new 
nowledge to the practicing physician. We have all 
-ecognized our need of continued instruction and 
attempted to meet it by attending medical meetings 
nd post-graduate clinical weeks. The inadequacy of 
didactic teaching of this type is too well known to 
deserve comment. Of much more value would be in- 
structional courses given in the standardized hospi- 
tals by qualified members of the profession, not 
lectures but systematic laboratory courses and actual 
demonstrations of pathological material, chemical 
procedures, the treatment of emergencies, the recog- 
nition of uncommon conditions, and the treatment 
of the simpler diseased conditions coming within the 
realm of the specialist. So far as possible such 
courses should consist of actual work by the prac- 
titioner and be limited to a few participants. 

Of equal importance is the systematic instruction 
of the community in the knowledge of the principles 
of scientific medicine. Addresses to the community 
upon practical subjects by the local profession under 
the auspices of the hospitals and sponsored by civic 
organizations such as churches, lodges, business 
men’s organizations, women’s clubs, etc. will arouse 
general interest. Such instruction might well in- 
clude special group classes in domestic science, the 
preparation of diet in health and disease, simple 
nursing aids, care of expectant mothers, care of 
babies and the preparation of their foods, lectures 
upon contagious diseases, the recognition of emer- 
gencies, sexual hygiene, and marital relationships. 

The hospital should foster the health inventorium 
by providing facilities for the profession to carry on 
this work in a systematic manner at a nominal 
expense. Such public instruction will not only be of 
value to our people but will also attach to the 
hospitals the loyal support of our citizens and dimin- 
ish the menace of quackery. 


Discussion 
Horace J. WHITACRE, M.D., Tacoma, Washing- 
ton: Undoubtedly, adult education, or a continu- 
ation of education after the intensive study of col- 
lege days, is one of the real problems of society, 
whether this education concerns general problems 
or specialized fields. There is perhaps no social 
group that has done a better job of continuation 
study than the medical profession, as it is carried on 
through county, state, national, and specialized 
society meetings, where advances in scientific med- 
icine are discussed and general information ad- 
vanced. The hospital of each community provides 
a very practical agency, however, which is not cov- 
ered by any of the activities mentioned, and has 
great potentialities for the increase of practical, 
directly usable knowledge among physicians. 

_ There need not be any conflict between the educa- 
tional program of the hospital staff and that of the 
county medical society. The county medical society 
is the legitimate place for formal papers and or- 
ganization work, while the program of the hospital 
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staff meeting is confined strictly to the presenta 
tion of specific cases in the hospital, demonstration 
of diagnostic methods, laboratory technique, and 
autopsy findings. 

The most important place for the development of 
a well organized educational program within a 
hospital is the community where there is no teaching 
institution. I represent such a community. We feel 
that the most important element in our hospital 
educational organization is a full time pathologist 
who has definite teaching ability. We hold regular 
monthly staff meetings, a weekly medical clinic, a 
weekly tumor cliaic, regular meetings of an interne 
and an ex-interne group, and a continuously opera- 
ing anatomical dissection department. In all of 
these our full time pathologist is in a large measure 
the leader, and to a considerable extent the hub of 
the wheel. 

This arrangement prevents us from degenerating 
to the unprofitable routine of reporting successful 
cases, and maintains a status of scientific alertness. 


THE CHANGING RELATIONSHIP OF THE DOCTOR TO 
HIS WORKSHOP 

G. HARVEY AGNEW, M.D., Toronto: The influence 
of the hospital on the practice of medicine while 
evolutionary has been actually revolutionary. A 
few decades ago the average doctor was very little 
interested in the hospital. The majority of patients 
were treated at home. Only as a last resort would 
a patient consent to go to a hospital of which there 
were very few outside of large cities, and those were 
comparatively “‘closed” to a small staff. 

Now the picture is changed. There is a vast 
chain of hospitals everywhere. More and more 
medical work is being transferred to the hospital so 
that the doctor must ally himself more closely with 
his workshop today than he did in the past. The 
medical profession is realizing its responsibility and 
obligations to the hospital, and staff appointments 
are now properly appreciated. An increased interest 
is being manifested in staff meetings with more co- 
operation and esprit de corps. Particularly gratifying 
is the greater co-operation between medical staff and 
the administration groups in hospital work. 

What of the future? Hospitalization cannot but 
increase thereby making it more essential than ever 
before that every doctor have access to some hos- 
pital. The effort to lessen the cost of diagnosis will 
probably result in greater utilization of hospital 
facilities by doctors whose co-operative practices 
may be grouped about the hospital itself. Should 
health insurance ever come, the experience of other 
countries would indicate that the relationship of a 
large portion of the profession may undergo con 
siderable change. 

The increasing utilization of public ward services 
by industrial and social organizations for the hos 
pitalization of patients on a benefit or co-operative 
scheme, many of whom could afford to pay for a 
physician, is victimizing the profession to an in 
tolerable degree. In a Report of the joint committee 
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of the British Medical Association and the British 
Hospitals Association in Great Britain there is shown 
a definite preference for the payment of the visiting 
statis. 

It is becoming increasingly apparent that the 
physician’s activities and interests, his future, his 
very life are indissolubly bound up with the hos- 
pital. No more can he hold aloof from the hospital, 
scorn the multitudinous staff responsibilities, or 
maintain his professional prestige without that very 
stimulating and chastening contact with his col- 
leagues in ward and theater. 

And with the realization of this partnership has 
arisen a new sense of responsibility, of obligation 
toward the hospital. The more this duty is realized, 
the more is a staff appointment appreciated—not as 
a divine right, but as a privilege, as an opportunity 
for professional improvement, for scientific stimula- 
tion, and for greater service to the sick poor. 


Discussion 


Wituram D. Cutter, M.D., Chicago: A recent 
analysis shows that in the United States more than 
go per cent of the practicing physicians have hos- 
pital connections. The doctors themselves have 
been most active in increasing the number of in- 
stitutions and in devoting a larger proportion of their 
own time to practice within hospitals. Obviously, 
by so doing the physician saves a great deal of time 
and energy otherwise consumed in visiting his 
patients in their homes. In hospital practice the 
doctor saves money for it relieves him of the neces- 
sity of providing in his office such expensive equip- 
ment as operating rooms, laboratories, and X-ray 
machines for diagnosis and treatment. 

In the hospital the physician has at his command 
trained assistants, internes, nurses, and technicians 
who will carry out his orders, supervise treatment, 
aid in diagnoses, and, in general, greatly increase 
his effectiveness in caring for the patient. 

Another substantial advantage which comes to the 
physician practicing in the hospital is derived from 
the opportunities for contact with his professional 
colleagues. Casual meetings and formal consulta- 
tions enable him to keep better informed as to what 
others are doing in his own and related fields. 

The present regimen has proved itself of greatest 
advantage to the patients who save time otherwise 
consumed in going back and forth to the doctors’ 
offices. Moreover, it is an indisputable fact that 
better care can be obtained in the hospital than in 
the home. 

Slowly but surely the doctors are transferring their 
care of ambulatory patients to offices which now are 
provided in many institutions, resulting in the 
numerous advantages already cited. Even the 
hospital finds it advantageous for the physician to 
carry on his private practice within its walls for it 
makes him more readily available at all hours of the 
day. 

In connection with problems of health insurance, 
some hospitals have already undertaken to supply 
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their communities with medical service at a fixed 
rate. Inasmuch as these arrangements sometimes 
include medical as well as hospital care, it is clea: 
that our profession is vitally concerned to see thai 
such arrangements are based upon due regard fo: 
the physicians’ rights—otherwise, the hospital, « 
insurance company, may assume the right to se|| 
the doctor’s services without giving him a voice in 
determining the conditions under which he will ren 
der those services. 

Surgeons, more than any other group of physi 
cians, are dependent upon hospital facilities and, «i 
the same time, they furnish a larger quota of p: 
tients. Therefore, it is to them that we may just! 
look for leadership in adjusting the relationship «| 
our profession to the community through the h 
pital, in such manner as to safeguard the vital 
terests which we have at stake. 


MEDICAL AND HOSPITAL ECONOMICS 


FrREDERIC A. BEsLEY, M.D., Waukegan, Illinois: 
The Hon. Newton D. Baker has said recently that 
‘America will be on trial this winter,” and we might 
paraphrase this to state that the American hospital 
system will be on trial this winter. The solution and 
the answer to all the problems involved in the 
situation cannot be prophesied accurately. 

The mounting and ever increasing cost of the 
maintenance of hospitals has been a problem that 
has confronted all hospital managements during the 
past decade and has required the continued and 
correlated efforts of the best financial minds to cope 
with these changing conditions which are rapiidl\ 
becoming more acute. Hospitals have been com 
pelled to increase their budgets because of the cust 
of elaborately equipped X-ray departments and 
complete scientific laboratories, with their accon 
panying staffs of high salaried technicians. |he 
supplanting of the 3 year course for nurses instead ot 
2 years of training, and the demands of physicians 
and surgeons for more scientific care for their 
patients in hospitals have meant an increasing 
financial budget. 

It is an evident fact that the average patic: 
cannot afford to pay for the high quality of ser\ 
which he needs and to which he is rightfully entitled 
Some arrangement must be evolved whereby thi 
enormous financial burden can be distributed 
paid collectively. Perhaps the costs of hospitaliza 
tion of many patients could be assumed by s 
collective agency such as insurance. 

It is not exactly accurate to say that 
munities are overhospitalized. True, there are n 
unoccupied beds throughout the country. But it | 
just as true that there are as many and more | 
tients requiring hospitalization who have not 
financial resources to avail themselves of 
unoccupied beds. 

If the Veterans Administration hospitals \ 
restrict their services to diseases and injuries ©on 
tracted in the line of duty and to dependents of those 


who made the supreme sacrifice, then many ov! the 











now unoccupied beds in other hospitals would be- 
ome occupied. 


{OW THE HOSPITAL MANAGEMENT AND MEDICAL 
STAFF CAN CO-OPERATE IN REDUCING THE MOR- 
TALITY OF APPENDICITIS 


Joun O. Bower, M.D., Philadelphia: Approx- 
imately 20,000 die annually in the United States 
from appendicitis and the complications associated 
with it. The death rate of 183 American cities with 
an aggregate population of 43,000,000 in 1931 was 
17.9 per 100,000. The increase in mortality from 
1910 to 1931 in 60 cities in the United States with 
an aggregate population of more than 28,000,000 
was 31.5 per cent. The death rate per 100,000 in 
these was 17.4. In 64 foreign cities of corresponding 
importance with an aggregate population of more 
than 56,000,000 in 1931 the death rate was 8.0 per 
100,000. Why is the death rate in the United States 
124 per cent greater than in Europe? Our medical 
and surgical abilities are certainly equal and our 
hospital facilities just as good. 

Pre-hospital factors are responsible. This accounts 
for the futility of the efforts of physicians and sur- 
geons to reduce the mortality. The responsibility 
for the outcome of the patient who enters the hos- 
pital with acute appendicitis is the surgeon’s. Yet 
in go per cent of the deaths the advice of family, 
friends, druggist, and family physician has con- 
tributed more to the fatal outcome than the sur- 
geon’s management. 

Any plan to combat the increasing mortality of 
acute appendicitis must include a program of pub- 
licity. The problem of the increase is not the sur- 
geon’s primarily; it must be met by the co-ordinated 
efforts of a national organization such as the Amer- 
ican College of Surgeons, the departments of health 
of every city, and by the medical staff and manage- 
ment of all hospitals. The success of the plan for 
the reduction of mortality of acute appendicitis as 
it pertains to the individual hospital depends upon 
co-operation between staff and management. 

The member of the staff chosen by the chief of 
staff and the medical director or superintendent 
should preferably be a surgeon, but if he is vitally 
interested in the campaign, experienced in clinical 
research, and willing to supervise the details incident 
to statistical studies, he should be chosen without 
regard to rank or preference. 

For a successful plan of publicity there must be: 
(1) an analysis of all clinical records of acute 
appendicitis both private and ward of the previous 
2 years; (2) presentation of results of analysis to 
the medical staff and those physicians sending 
patients to the hospital; (3) a letter with explanatory 
detail enclosed (in the form of a sticker warning) 
mailed to above mentioned physicians; (4) surveys 
made and letters noting any progress together with 
stickers sent out at varying intervals of from 3 to 6 
months; (5) a complete survey made at end of cur- 
rent year with results. 
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As soon as the survey is completed, the results 
must be presented to the staff, outside physicians, 
and the public. Sticker warnings sent to the family 
physician, who in turn sends them to his clientele, 
will be particularly effective. However, one of the 
greatest aids is the frank discussion of the hospital 
mortality; it must be talked about; it must be 
visualized, it must be brought into the open. 


OXYGEN THERAPY IN HOSPITALS, EQUIPMENT, 
AND MANAGEMENT OF SERVICE 

WILLIAM THALHIMER, M.D., Chicago: Anoxiemia 
is the one fundamental indication for treatment with 
oxygen. The only accurate method for determining 
the degree of anoxmia is actually to determine 
the amount of oxygen present in the arterial blood. 
The use of oxygen therapy in our hospital has 
increased until now we are trying to anticipate the 
development of anoxemia and prevent it; or if we 
cannot do this; at least to use oxygen at the earliest 
indication of anoxemia. 

The advantages of the oxygen room are accurate 
and constant control of percentage of oxygen, con- 
ditioning of the temperature, and humidity of the 
atmosphere; ability to give the patient complete 
nursing and medical care as in any other room, 
relieving the patient of the sense of confinement, as 
in an oxygen tent. The disadvantages of the oxygen 
room are mainly that it is more expensive to erect, 
uses more oxygen, and requires a special nursing 
force. 

The advantages of oxygen tents are mobility; 
that is, one can bring the tent to the patient’s bed; 
they are less expensive than oxygen rooms, and 
require less oxygen. The disadvantages are that 
some patients are badly affected by the feeling of 
confinement in the tent; very restless patients are 
difficult to control, and delirious patients impossible 
to control. It is difficult to maintain a 50 per cent 
oxygen content because of having to open the tent 
to feed and care for the patient; it is more difficult 
to give nursing care; more difficult to control the 
temperature; oxygen tents require constant super- 
vision by someone with the proper technical 
training. 

The nasal catheter method has the advantages of 
simplicity and economy. The main disadvantages 
might arise from discomfort caused to the patient, 
limitations when the patient is restless or delirious, 
and the necessity of care on insertion of the catheter 
by a physician and constant supervision by him. 
There is the danger that if the catheter is inserted 
too far into the pharynx, that the patient may be 
forced to swallow the oxygen mixed with air, or the 
stomach may even become distended with this 
atmosphere. 

It is imperative that one member of the clinical 
staff be interested in oxygen therapy from both the 
therapeutic and research points of view. He can 
train a technician, nurse, or interne in all of the 
essentials; he can stimulate the rest of the staff to 
maintain an open’mind as to the value and usefulness 
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of oxygen therapy. He will find many fields still 
open for research and many opportunities for careful 
scientific observations. 

For the proper care and installation of oxygen 
tents, for the use of an oxygen room, to be certain 
that 50 per cent oxygen is being maintained, and 
that equipment is not being neglected or damaged, 
it is absolutely necessary to have the services of an 
able technician. 

It is my hope that it will be possible to reduce the 
cost of oxygen therapy service in hospitals and in 
homes so that oxygen treatment can be given a 
larger trial, earlier in the course of various diseases, 
and so that many more observations can be made 
to determine the extent of usefulness in what I 
consider a very valuable therapeutic aid. 


Discussion 

GEORGE W. CriLE, M.D., Cleveland, Ohio: It is 
the custom at the Cleveland Clinic to deal with 
depression and shock prophylactically. Since the 
basis of energy is oxidation, it is through oxidation 
that the electrical potential of the cells is built up 
and maintained, and therefore it is through oxidation 
that the normal activity of all the organs and tissues 
of the body is maintained. In depression and shock 
there is a failure of the actual oxidation in the body, 
that is to say, a failure of the internal respiration 
of the body, corresponding to the degree of the 
depression and shock. If in the course of a surgical 
operation the patient is depressed by surgical 
shock, or by hemorrhage, or by infection, or by 
crises of hyperthyroidism, it means that countless 
millions of organic molecules have broken down and 
these can be restored and repaired only by rest, 
sleep, and normal oxidation. 

We treat our patients on a statistical basis; that is, 
our indications for preventive treatment are based 
upon the statistical evidence, not the clinical evi- 
dence in each group of patients. If we are proposing 
to perform an operation upon the common duct in a 
jaundiced and sick patient, if we are resecting the 
large intestine for carcinoma, if there is an emaciated 
patient with hyperthyroidism or a case of hyperthy- 
roidism in which emaciation, myocardial decompen- 
sation, nephritis, etc. are present, if a resection of the 
stomach is to be done, if for any reason the risk is 
poor, then regardless of the cause, in all these cases we 
give a blood transfusion in advance of operation, 
intravenous injections of glucose, injections of nor- 
mal saline and urge water by mouth or give it by 
hypodermoclysis—thus the electrolytic balance is 
built up before the operation, and then during the 
operation we maintain the body temperature in 
certain of these cases by diathermy. 

We use local, regional, or spinal anesthesia to- 
together with a small amount of nitrous oxide oxy- 
gen; we avoid deep, general anesthesia which inter- 
feres with the internal respiration, that is, the oxida- 
tion, which means that the anesthesia itself is doing 
the same thing to the patient as the surgical opera- 
tion. When we have finished an operation per- 
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formed under the above listed conditions, the 
patient’s condition may seem to have been very 
little disturbed by the operation, but we know from 
statistical experience that that patient is still in the 
bad risk class. We, therefore, put the patient 
immediately into an oxygen tent and give him 
infusions of saline solution and we protect him 
against pain. We continue the protection of his 
body temperature by applying diathermy if ther 
is any fall below the normal. 

One of the most important measures of all is the 
immediate use of oxygen; that is, putting the patien: 
into an oxygen tent. By doing this we have to a1 
extraordinary degree cut down the mortality rat« 
in these various bad risk patients. For instance, we 
now have a series of 1,473 operations for hyperthy 
roidism in patients under 45 years of age without : 
death. We have seen the mortality rate fall in th 
whole group of bad risk operations. 

Not only does this general plan of maintaining « 
high level of resistance in the patient prevent the 
breakdown of the myocardium, of the kidney, th: 
liver, the pancreas, and the brain, but it sets up th 
best type of defense against infection, pneumonia 
and wound infection. In other words, we have set 
up a formula for raising and maintaining the vitalit 
of the patient before, during, and after the opera 
tion; and one of the essential factors in this formu! 
is the oxygen tent. 


PERTINENT PROBLEMS AFFECTING HOSPITALS AN!) 
THEIR SOLUTION—FROM A NATION-WIDE SU! 
VEY 


E. Muriet AnscoMBE, R.N., St. Louis: Sever! 
factors are contributing to the lowered occupan 
of our hospitals. Non-tax-supported hospitals ar 
doing more than their share of free work, but ar 
being deprived of the patronage of patients who can 
afford to pay, by the admittance of private patients 
to city hospitals. Some plan should be evolved 
whereby private patients are entirely excluded from 
public institutions, and non-tax-supported hospit«!s 
given financial aid for each charity patient treated. 

Group insurance may be a partial solution of the 
hospital’s financial problem. It should, howeve: 
provide protection for the individual and prove 
satisfactory to the physicians. 

Articles and editorials which have appeared 
recently in different professional magazines indic: te 
the need of a specific preparation for the hospi'al 
administrative field. Should not some provision e 
made for an educational program and registratioy of 
hospital superintendents that will make it incumbent 
upon hospitals to employ a properly prepared super- 
intendent if they wish to obtain institutional 
membership in the American Hospital Associat'on 
and become approved by the American College of 
Surgeons? 

Boards of Trustees would be taking a step in ‘he 
right direction by appointing to their staffs ouly 
those physicians who have no other hos) ‘al 
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affiliations. This would stimulate a sense of own- 
ership and personal responsibility in institutions. 
With their patients concentrated in one hospital 
physicians could devote more time to planning and 
carrying out an intensive teaching program. They 
could give closer supervision to the patient’s history 
and have more time for research work. 

Without careful supervision and follow-up work 
internes will not get the best which the hospital 
has to offer. Hospital administrators should feel 
their responsibility in the development of the in- 
ierne. The largest hospital does not always furnish 
the best training; it depends largely upon the or- 
ganization, thejresearch spirit which prevails, and 
the interest_of the’staff members in the interne 
group. 

Hospitals are being criticized today for turning 
out too many nurses. The adoption of uniform 
standards by a national board or commission, work- 
ing in conjunction with the National League of 
Nursing Education, would automatically eliminate 
many schools and just as definitely result in a 
marked decrease in the number of students who are 
admitted to our schools. 


Discussion 


W. HAMILTON CRAwForD, Hattiesburg, Missis- 
sippi: For several years it has been my conviction 
that field secretaries should be established at 
geographical points by the American Hospital 
Association so that a more intimate relationship 
might be developed between the members and the 
association. 

The pivot man in any hospital is, of course, the 
superintendent. How may we be expected to con- 
vince a public that certain recognition should be 
extended hospitals when staring so many communi- 
ties in the face is an exhibit of incompetency bearing 
the title of superintendent? 

Several superintendents today are uncertain of 
the permanence of their positions because of com- 
petition of members of their boards seeking to super- 
sede them. We may expect this situation to con- 
tinue until an intelligent standard is set up for ex- 
tending recognition to those qualified. 

Why not create the American College of Hospital 
Superintendents to stand out as a separate and 
distinct, ethical and influential college, presenting 
fellowships only where requirements have been 
fully met? 

A plan of public relations as outlined by the 
Committee of the American Hospital Association 
would undoubtedly create the proper perspective 
between hospitals and society. 

A three-fold program to solve pertinent problems 
aflecting hospitals should include, it seems to me, 
the following: 

1. Program of public relations. 

2. American Hospital Association program as 
advocated by Plan and Scope Committee. 

3. Establishment of the American College of 
Hospital Superintendents. 
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ECONOMIC CONDITIONS AS THEY AFFECT CANADIAN 
HOSPITALS AND HOW THEY ARE BEING MET 


ARTHUR J. SWANSON, Toronto: The hospitals of 
both Canada and the United States are having a 
difficult time and are frantically searching for new 
means of increasing revenue. We in Canada have 
endeavored to gain some measure of relief through 
five major means. 

1. By reducing expenditures. In addition to the 
reduced prices of commodities, many savings can be 
made through using more up-to-date equipment, 
through rearranging the duties of the staff so as to 
allow more evenly distributed employment, and 
through the rearrangement of hospital clinics so 
that space is kept busier. 

2. By selling hospital service to the community. 
By setting out deliberately to give the utmost in 
service to the public and your staff doctors, a con- 
siderable amount of business can be salvaged at 
this time. To my mind, it is good service that is 
going to be the deciding factor as to whether the 
hospitals will be kept busy. 

3. By making the state assume its responsibility to 
indigent and part pay patients. In Ontario the Gov- 
ernment sets the rate which may be charged public 
ward patients at $1.75 per day, and 90 cents for 
infants born in the hospital, this amount to be paid 
by the patient; or, if that is impossible, by the 
municipality sending in the patient. In addition to 
this $1.75 per day, the Government of the Province 
pays 60 cents per day for every patient in the pub- 
lic wards and 30 cents per day for every infant 
born in the institution. It is admitted that this 
rate does not by any means cover the cost of main- 
taining the patients even in the lowest priced ac- 
commodations but the hospital receives a definite 
amount for patients who otherwise would be treated 
free. In other provinces the rate varies. When it 
became evident in Ontario that the government 
intended to reduce the grant a large deputation of 
the provincial hospital association met the Prime 
Minister and some of the Cabinet members and 
succeeded in maintaining the grant rate. This 
indicates what a well organized hospital association 
can do to keep the needs of the hospitals before the 
Government and the public at all times. 

4. By relief from taxation and other duties. 
Thousands of dollars are saved annually for Cana- 
dian hospitals because most articles of hospital 
equipment are exempt from duty. Moreover, the 
hospitals are exempt from the payment of sales tax 
on everything purchased for hospital use, even 
including material used for additions to existing 
buildings. The exemptions were made through the 
efforts of our various hospital associations and our 
very energetic director of Hospital Service for the 
Canadian Medical Association. 

By a contributory system. This system may be 
called “hospital insurance,” or ‘‘advanced payment 
system.” Call it what you will, this is something 
which must be seriously considered by all hospital 
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administrators before long. Some of our hospitals 
have found this system a very satisfactory way of 
insuring revenue. Prepayment certificates are being 
issued whereby potential patients buy in advance 
certificates entitling them to a definite value in 
hospital service. By means of these certificates, 
payment for hospitalization is spread over a con- 
siderable period before, during, and after the actual 
period of hospitalization. 


OBLIGATIONS OF GENERAL HOSPITALS IN PROVIDING 
BETTER SERVICE FOR THE CANCER PATIENT 


BurtoN J. LEE, M.D., New York: The American 
College of Surgeons in co-operation with the Ameri- 
can Society for the Control of Cancer has been en- 
gaged for some years in the organization of cancer 
clinics in this country and in Canada. Although 
splendid cancer institutes exist in some of the larger 
centers, the bulk of the vast numbers of patients 
suffering with cancer inevitably find their way to 
large general hospitals where adequate service should 
be provided. These institutions must realize the 
obligation which rests upon them in connection 
with this major health problem. 

To meet this need cancer clinics with satisfactory 
surgical and radiological equipment and well trained 
staffs are being organized all over America. Indeed, 
no large general hospital can be considered a com- 
plete institution today unless a well organized cancer 
service exists within its doors. It must be borne 
in mind, furthermore, that cancer itself is a distinct 
field apart from general medicine and surgery. 

A cancer clinic to be complete must incorporate 


the new science of radiology with the co-operation 
of an intelligent and interested radiologist who has 
at his hand modern radiological equipment for 


diagnosis and treatment. An adequate supply of 
radium is necessary, but more important is a group 
of men trained to use this agent intelligently. The 
technique of radium therapy is a science and an 
art in itself, but it cannot be separated from proper 
surgical technique inasmuch as many special sur- 
gical procedures must be carried out in connection 
with radium therapy. A pathologist interested in 
neoplastic diseases is one of the key men in the 
personnel of a cancer clinic. But the care of a cancer 
patient can never be assigned to a single individual. 
Group judgment is necessary if the patient is to 
receive the best in diagnosis and treatment. 


Discussion 

BowMAN C. Crowe Lt, M.D., Chicago: The suc- 
cess of the hospital today can be measured only by 
the condition of its patients after’they have left 
its doors. Yet the future of the discharged patient 
is in most instances entirely unknown to hospitals. 
He might well be called the ‘‘forgotten patient.” 

Follow-ups are important not only to gage the 
efficiency of the hospital’s staff, but to make sure 
that the treatment given the patient will be of more 
than temporary duration. 
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Hospitals must induce their patients to return for 
re-examinations. If they desire to make their 
services of real and lasting benefit, they must instal! 
new record systems with a workable plan for defi 
nite follow-ups. 


FOLLOW-UP AND STUDY OF END-RESULTS AS 
CARRIED ON BY THE MAYO CLINIC 

ALFRED W. Apson, M.D., Rochester: The takin 
of careful histories and the recording of physica 
and laboratory reports are essential to the diagnosi- 
of a patient. But the treatment of future patient 
with simiiar ailments depends upon the results a: 
complished by the medical or surgical treatme: 
instituted. It is true that one may be capable « 
remembering the results obtained in some particul: 
case or in a small group of cases, but in order 1 
make a thorough analysis of a large series of cas 
much depends upon the follow-up study. 

In some departments of the Clinic, follow-up dat 
are obtained by personal letters to family physicia: 
or to the patients themselves. In other departmen 
circular letters pertaining to the specific disease ar 
mailed at regular intervals or at times when speci:! 
investigation is being made. These data are oft 
supplemented by photographs, roentgenograms, la!) 
oratory, ophthalmological, neurological, and phys 
cal examinations while others who have failed | 
get the desired results are encouraged to return { 
re-examination, which affords evidence for the mo 
accurate follow-up study. Letters from patien' 
are not always reliable, as the results may be colored 
by the amount of the outstanding account or t! 
disability insurance they are receiving. The rep: 
of the family physician is the most valuable follo 
up system. 

Once all these data are acquired, it is essent 
to record them either on the history, on charts, 
on cards for mechanical tabulation which permit 
comparison of pretherapeutic findings in order 
evaluate results accomplished. Therefore, it is « 
vious in comparing the results obtained by 
various therapeutic measures that one readily lea 
which treatment is valuable, and by exposing 
faults further thought is stimulated to arrive 
the correct diagnosis and the best treatment 
employ. 


FUSING THE TRIPLE VIEWPOINTS ON NURSING 
DOCTORS’, NURSES’, AND HOSPITAL EXECUTIV! 
Mary M. Roberts, R.N., New York: Our sys 

of nursing education has been surprisingly g 

but it is now outworn. We need a new systen 

free the hospitals, which are service organizati 
of the economic responsibility for educational 
stitutions. The most vital part of a nurse’s trai 
must always be secured where the patients are 
the hospital—but by wiser use of existing educati 
institutions for science courses and other acadi 
work, the change can be brought about. A ¢ 
deal depends upon the hospitals’ willingness to 
organize their nursing services that there shall | 
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t least a skeleton organization of graduate service, 
service apart from the numbers of graduates 
needed for supervision. Into well organized services 
we shall be able to project students for training in 
the expectation that they will constantly see, and 
therefore, practice good nursing—an outcome deeply 
desired for patients by doctors and nurses alike. 

Today we have many more nurses than we need 
to meet effective demands, and much of the over- 
production is of poorly prepared nurses. In a study 
of the nursing services of sixteen middle western 
hospitals, the American Nurses’ Association re- 
cently discovered that only 33 per cent of the ap- 
plicants were eligible for staff nursing. 

Doctors know extraordinarily little about nursing. 
\Vith their willingness to help, and with the co- 
operation of nurses and hospital executives, to- 
gether with the aid of the public, nurses can be 
better prepared. It is upon the public that the 
responsibility for the education of public servants 
should rest. 

Hospital nursing service and school of nursing 
should never be thought of as synonymous terms 
even when the school contributes richly to the 
service and the service to the school. The hospital 
is responsible for its own nursing service. It should 
be freed from the economic and educational burden 
of a school. 

School of nursing must be made to mean a place 
in which young women are prepared for service as 
graduate nurses in what may be called first level 
positions. This implies a sufficient body of basic 
sciences to provide a background for a rounded 
clinical preparation, including mental and com- 
municable disease nursing, and the principles of 
public health. Further preparation than that should 
be secured through postgraduate courses. 


Discussion 


DonaALp GuTHRIE, M.D., Sayre, Pennsylvania: 
I do not believe that the medical profession criticizes 
nursing for a lack of training or practice. Most of 
the criticism is brought forth because of the nurse’s 
inability to adapt herself to her patient and to her 
own surroundings. 

Psychology has been wisely added to the cur- 
riculum, but as a science it is difficult for the average 
pupil to understand. Would it not be better to 
teach psychology in a more practical way and to 
bend our efforts toward developing the personalities 
of our students? I am satisfied that if our nurses 
could be skillfully trained in practical psychology 
there would be much less criticism of their work 
by the public and by the medical profession. The 
art in nursing and in medicine must never be re- 
placed by pure science, for if it is, it will be un- 
fortunate for both professions. 


BASIC STANDARDS FOR SCHOOLS OF NURSING 


_ Rev. _AtpHonsE M. Scuwitatta, S.J., Ph.D., 
St. Louis: In advocating any set of basic standards 
for schools of nursing, the first principle to be rec- 
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ognized by the school is the educational level from 
which its students are derived. Essentially, the school 
of nursing is a professional college. That does not 
mean that schools of nursing should blindly and 
uncritically take over the whole sum and substance 
of college administration, but the school’s attitude 
toward a student should be that of the solid college 
of arts and sciences. 

The school of nursing must understand the life 
for which it is preparing the student nurse. Because 
of the constantly increasing stress and complexity 
of our world, the school must differentiate between 
cultural courses, basic sciences, medical courses, 
and nursing courses in the curriculum. If the school 
of nursing is of collegiate rank, then surely it must 
impart fundamental collegiate instruction in the 
principles of the use of English, in public speaking, 
in the fundamental viewpoints of economics—in 
addition to theoretical preparation in medical and 
nursing courses. 

It is incumbent upon the school of nursing to 
develop, to instill into its students, and to foster in 
them the ideals of the nursing profession. From her 
studies there should develop in the mind of the 
thoughtful student at least the beginnings of a 
formulation of the nurses’ place in the nation’s life. 
And from that understanding there will be derived 
a broader outlook on life, a deeper insight into the 
problems of mankind, a firmer grasp upon the fun- 
damentals of living which enable the individual 
nurse to rise above those smaller annoyances con- 
cerning her employment, her hours of work, and 
the nature of her work, which have in the past 
stood in the way of success of many creative en- 
deavors in the field of nursing education. 


Discussion 


J. Dewey Lutes, Chicago: One requirement for 
entrance into a school of nursing that seems to be 
generally accepted is that of a high school diploma 
—and rightly so. However, this must not be con 
sidered proof of a girl’s ability to become a nurse. 
It is merely proof of her intellectual capacity to 
reach a certain level by way of a prescribed route. 

We must make provision in our schools of nursing 
against the graduating of those who fail to acquire 
the proper attitude of mind. It is not enough to 
pour out instruction of which a sufficient amount 
can be retained in the memory to pass a written 
examination. We who administer in the schools of 
nursing must analyze students in such a manner 
that the failures are eliminated. 

We must not permit education to stop at the end 
of the school career; we must encourage and put 
into operation some plan whereby the individual 
will continue to learn and improve herself and her 
profession as the years pass. 

The members of the faculty must be selected on 
the basis of their ability and fitness in this special 
field. And graduate nurses must be selected for 
departmental positions in the same careful manner 
in which a student is admitted to the school. 
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DEPRESSION DEVELOPMENTS IN RELATION TO 
HOSPITAL ECONOMICS 


B. C. MacLean, M.D., New Orleans: More at- 
tention has had to be given during the depression 
period to the economies of hospital operation; as 
a result, many new experiments have been tried. 
It was inevitable that some startling schemes would 
be advanced in a frantic attempt to bolster revenue. 
Hospitals have been advised to open beauty parlors, 
barber shops, and soda fountains. It is wise to re- 
member that a hospital should not stray too far 
from its functional field even in times of depression. 
On the other hand, there are some profitable activ- 
ities such as the operation of a doctors’ exchange 
or a nurses’ registry and the provision of office space 
for doctors which can reasonably be considered 
within the province of a hospital and which can be 
successfully instituted if local conditions permit. 

Interesting to all hospitals is the success which 
has attended the inauguration of cafeteria systems 
for the feeding of employees, nurses, and internes. 
Another development has been the establishing of 
central supply rooms for surgical supplies and also 
central nourishment kitchens for the preparation 
and dispensing of the between meal extras. 

Nursing education is more theoretical today than 
it was in the past. But the main purpose in any 
system of nursing education is always the same and 
cannot be too greatly emphasized—the comfort and 
care of the patient. It might help if our nursing 
faculties contained more bedside preceptors and less 
classroom Ph.D’s. 

Hospital insurance, although not a panacea for 
all our ills, seems to offer at this time the greatest 
promise of deliverance from economic pain. The 
medical profession should realize that hospital in- 
surance plans, as at present conceived, offer a bul- 
wark of defense against other radical trends which 
might revolutionize the practice of medicine. 

The Federal Government itself has entered into 
direct competition with private hospitals in the care 
of veterans whose disabilities have been incurred 
outside any line of public duty either civil or mili- 
tary. It is to be hoped that the splendid efforts of 
the medical and hospital associations to stem this 
tide may be successful. 


EFFICIENCY AND ECONOMICS AS APPLIED 
TO THE X-RAY DEPARTMENT 

Epwarp H. SKINNER, M.D., Kansas City: In 
many localities there are several hospitals, none of 
which offers sufficient within its own walls to attract 
or pay for the full-time consultative service of a 
radiologist. With technical demands satisfied by a 
full time technician, one radiologist can easily serve 
at least four hospitals each day. Modern roads and 
rapid transportation make 50 mile trips as easy as 
any twenty-five blocks in street car days. 

There is no reason why the technicians in small 
hospitals should not serve both the radiological 
and pathological laboratories. Bookkeepers, record 
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clerks, and operating room nurses may easily be 
come radiological technicians without sacrifice to 
either service. 

The compact arrangement of all laboratories and 
operating rooms would aid in the co-operation o/ 
technical assistants; avoid many steps by many 
people; concentrate and increase the demands fo: 
laboratory examinations; promote more consulta 
tions between attending physicians and laborator\ 
consultants; eliminate the gossip infested doctors’ 
lounge rooms. 

The sterile cystoscopic room can be adjacent to 
the X-ray department and be served by the single 
X-ray transformer for pyelograms. ‘The plast: 
room can be next door and be served with fluoroscop 
fracture service. The combined plate viewing an 
radiologist’s office should contact the pathologist : 
sanctum to afford that co-operative consultative 
service so beneficial to attending surgeon, physicia 
and patient. 

Economies in radiological fees can be effected |) 
securing the co-operation of the staff in asking for 
radiological consultation for the particular diagnostic 
problem rather than making a blanket demand {or 
extensive and costly technical procedures. 

The co-operative fluoroscopic consultation of « 
nician and radiologist can be a great saving and 
afford increased values to the patient and greater 
glory to the hospital’s reputation. Stereoscopy is 
beautiful but rarely necessary. 


EFFICIENCY AND ECONOMICS AS APPLIED TO 
THE PHYSICAL THERAPY DEPARTMENT 

Joun S. Coutter, M.D., Chicago: It is possible 
for every hospital whether large or small to have a 
physical therapy department without the expendi 
ture of a great sum of money if certain principles 
are observed. First of all, to be efficient a hospital 
physical therapy department must be under ihe 
control of a physician. In a large city this can be 
accomplished without any difficulty. In the smaller 
town where there is no physician devoting his time 
to physical therapy, this department should be 
under the direction of the X-ray department. 

The second requirement is well trained personnel. 
At the present time there is no course which cefi- 
nitely provides X-ray technicians practical training 
in physical therapy. It is hoped that the societies 
of X-ray technicians and physical therapy teclini- 
cians can work out a satisfactory course of not more 
than 12 months to fulfill this need, inasmuch as 
many calls for technicians request an indivic ual 
capable of taking charge of the technical work in 
both the X-ray and physical therapy departments. 

A hospital physical therapy department can be 
started without any apparatus except that made by 
the hospital carpenter, mechanic, and electrician. 
Proper equipment is essential for much of the necded 
treatment but no hospital should hesitate to siart 
a department without equipment so long as a vail- 
able space is provided, and a physician is pliced 
in charge, assisted by well trained personnel. 














In order to put before the hospital staff informa- 
tion relative to physical therapy, one staff meeting 
a year should be devoted to the demonstration of 
he work of this department. Demonstrations 
should be scheduled for clinics; lectures given to 
internes and nurses. 

Records are the most important aids in the scien- 
tific success of a hospital physical therapy depart- 
ment. To be of value they must conform to the 
general record system of the hospital and form part 
ot 1t. 


EFFICIENCY AND ECONOMICS AS APPLIED TO 
THE ADMINISTRATION OF ANAESTHESIA 

JosEpH McNEARNEY, M.D., St. Louis: In the 
present day the anesthetic department of a hos- 
pital should be staffed by physician anesthetists 
who have had special training in the field of anzs- 
thesia. There is a greater field for medical anesthet- 
ists now than ever before. The young medical gradu- 
ate who will take special training in this field will 
be the anesthetist of the future. Medical schools 
are beginning to realize that a good knowledge of 
anesthesia is essential. 

The nurse anesthetist is an economy to the hos- 
pital, but not to the patient. The patient pays the 
same fee to the hospital for the anesthetic given by 
the nurse anesthetist as he would pay a physician 
anesthetist. In my opinion, anesthetics should be 
on a flat rate fee basis, in keeping with the economic 
condition of the clientele of the hospital. The sur- 
geon is then in a position to inform the patient what 
he will be charged for the anesthetic in estimating 
his probable hospital cost. 

The hospital feels that it furnishes the equipment 
and materials and should be compensated for their 
use—which it should. Nevertheless, the anesthetist 
is entitled to remuneration in proportion to the 
amount of work done whether he is working for the 
hospital on a salary or on a percentage basis. 

A rather large savings can be made in the an- 
esthetic department in the use of gases for anzs- 
thesia by having the proper preliminary medication 
and using soda lime filters. 


EFFICIENCY AND ECONOMICS AS APPLIED TO 
THE ADMINISTRATION OF FOOD SERVICE 


EUGENIA SHRADER, St. Louis: With the present 
low price level of food commodities it is possible 
for certain savings to be made in the dietary de- 
partments of hospitals. The problem of the dieti- 
tian is how great a saving can she bring about 
without relinquishing her present standard of effi- 
ciency. 

First of all, it is paramount that there be a well 
trained dietary staff to direct and help carry on the 
work of the department. With such a staff we know 
that only adequate diets would be considered in 
planning economical menus. 

Since a centralized purchasing department is the 
general rule in most institutions, it behooves the 
dietitian to be in close contact with this department. 
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To effect savings and add variety to her menu the 
dietitian must be responsive to any ‘‘quick buys” 
which the purchasing department feels advisable. 
On the other hand, the purchasing department must 
be just as flexible and responsive to the needs of 
the dietary department. 

The preparation and service of foods are exceed- 
ingly important. The dietary staff should ever be 
on the alert for variety in the preparation of food- 
stuffs. Therefore, the kitchen should also be an 
experimental station where new recipes are tested 
on a small scale before being incorporated in the 
menu. This can be made a valuable part of the 
practical training of student dietitians. 

The insulated cart seems to be the most ettlicient 
and economical means of serving food to the ward 
and also to the private patient. Astonishing savings 
can be effected by installing cafeteria service for 
hospital personnel. 

The student nurse plays an important réle in this 
economic readjustment. In the dietetic laboratory 
she should be taught the importance of a well 
balanced diet, how this diet may be adjusted to 
meet the demands of certain diseases. She should 
also be taught the value of food and food service 
from an economic as well as a therapeutic stand- 
point. The attitude toward food that the student 
nurse gains through her laboratory training and 
experience will be one of the deciding factors as 
to her degree of usefulness in the ward food service. 


EFFICIENCY AND ECONOMICS IN HANDLING SUR- 
GICAL DRESSINGS AND SUPPLIES 


SISTER PHILOMENA, R.N., St. Louis: The hospital 
executive faces the problem of giving prompt, effi 
cient, adequate hospitalization to the sick of the 
community with less money than has ever before 
been at his or her disposal. Economy in the han 
dling of surgical dressings and supplies can be made 
a great aid toward this end. 

Adequate supervision of the preparation of sup- 
plies, their distribution, and the procedures neces- 
sary for their repeated use and maintenance can 
be made to yield large economies. 

Central distribution stations seem particularly 
economical. Such details as the size of the gauze 
packs, the carefully studied distribution of the packs 
to the various surgical units, and attention to the 
special desires of the attending surgeons yield valu- 
able results. If different grades of gauze are pur- 
chased for different purposes, economies are also 
bound to result. The preparation of iodoform gauze 
drains cut into proper lengths minimizes waste, and 
through a practical method hospitals can easily 
effect the proper sterilization of such drains. 

Savings can be effected in the preparation of 
physiological saline solutions if the needs of the 
various departments of the hospital are kept in 
mind in planning strength and size of containers. 
The proper handling of surgical needles and sutures 
reduces costs to rather an appreciable degree. 
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The use of packs, for example, for laparotomy 
operations, blood transfusions, etc. containing all 
the equipment usually found to be necessary for 
each particular operation, has also been found to 
result in diminution in costs. 

Economical administration promotes co-opera- 
tion within a department and thereby insures in- 
creased efliciency. 


GREETINGS FROM TRUSTEES OF THE HOS- 
PITAL OF ST. LOUIS 

SIDNEY RorTHSCHILD, St. Louis: Overexpansion 
and a disregard for the law of supply and demand 
prevalent in every phase of our national life affect 
hospitals in the same way as they do any other 
business organization or industrial concern. Market 
fluctuations that have affected business investments 
and wiped out fortunes have also resulted in a de- 
preciation of hospital investments and greatly re- 
duced the income from hospital endowment funds. 
Hospital trustees are keenly aware of the financial 
stress and of community needs at this time. Hos- 
pital administrators are business men and women. 
If they did not possess more than an average amount 
of business ability, they would not be selected for 
their positions. 

Trustees have a right to expect the most loyal 
co-operation from superintendents in their efforts 
to interpret community needs and safeguard com- 
munity funds. They, in turn, are under just as 
strong an obligation to be loyal and staunch sup- 
porters of the superintendents. We must realize 
that hospital superintendents have been working 
under a great handicap to maintain the same stand- 
ards and service with a greatly depleted income. 

Trustees, to whom the administrator is responsible 
for the execution of hospital policies, are likewise 
responsible to the community for the judicious ex- 
penditure of funds entrusted to their care. It is no 
small responsibility, for regardless of whether the 
institution is tax-supported or non-tax-supported, 
the money comes from the community. 

Lowered bed occupancy, hospital deficits, and 
other problems have created many perplexing situa- 
tions and anxious moments for hospital trustees 
and administrators. The hospital as an educational 
health center is rendering a service that cannot be 
duplicated by any other institution. But is there 
any other institution that would be expected to 
serve the community month after month, year after 
year, at a financial loss? 

The hospital should not be less humanitatian in 
dealing with the public but more businesslike. We 
need more ‘definite business policies in hospital 
management. There should be legislation, more- 
over, to protect the hospital from exploitation. 


CRITERIA TO BE OBSERVED IN SELECTING THE 
GOVERNING BODY OF A HOSPITAL 
C. W. Muncer, M.D., Valhalla, New York: A 
governing body of a hospital to be promising, must 
include variety in its membership as to age, sex, 


wealth, social position, and business experience 
We need straight thinkers on our boards, trustees 
who will consider matters not only in the light of 
business, but in terms of human values. 

It is perhaps best not to include a physician on 
the board. Even though he may be entirely un 
biased in his medical affiliations, the remainder o 
the medical staff usually resents his membership 
and loses sympathy with the purpose of the board 
Wealthy men make valuable members if they are 
active. The ideal situation is to find a wealth 
man who is definitely interested and willing to do 
his share of work. 

Women should be represented on the board. | 
is well worth while, also, to have a representati\: 
of each class in community life. Therefore, a m: 
who knows the needs of the working man and h 
his confidence should be made a trustee. 

It is wise to give honorary membership to th 
principal officers of two or three prominent religious 
sects of the community. The hospital which 
gain the endorsement of clergymen of all faiths \ 
be more consistently supported by the public. 

An ideal board of trustees would include 
architect, a banker, a lawyer, and a merchan! 
Care must always be taken, however, to make these 
trustees from the various walks of life understan: 
that their firms are not to be preferred with thi 
hospital’s orders. 

The greater his experience in large affairs ani 
management of people, the more readily can the 
board member be trusted to act wisely in the pei 
formance of his duties. Persons of large affairs 
who have been accustomed to supervise or who have 
been a part in a working organization are to |e 
desired. The surest way of gaining the interest of 
the trustee is to give him something definite to do 
and to keep him supplied with tasks to the extent 
of his willingness to work. 

Care should be exercised so as not to select se\ 
eral persons who are closely related else the publi: 
will feel that one family is in control of the hospital 
New members need to be educated in the history, 
the ideals, the traditions, and aims of the organiza 
tion. We need more young, mentally alive citizens 
on our boards, but they must not be the “‘go-getter’ 
salesman and promoter type who refuses to act 
wisely and with reasonable deliberation. 

If our board is carefully selected at first; if we 
maintain its balance as we make new appointments, 
it can, with the rarest exceptions, be depended ujon 
to function for the good of the hospital and the 
community. ; , 
: Discussion 

FRANK ©. RAND, St. Louis: Trustees should so 
guide the hospital that it will help the patient ‘rst. 
It is difficult but necessary that all of us should 
realize that each hospital patient is an entity within 
himself—separate and distinct from every otiier 
human being—and, so far as it is practicable end 
possible, should receive sympathetic individuai at- 
tention and treatment. 
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A trustee must serve without salary; must be 
a man of strong constitution, of a low nervous 
organism, one who is not sensitive to sudden shocks, 
ind of fine recuperative powers. 

It is short sighted to delegate to committees of 
the board—or, for that matter, committees of the 
staff—functions properly belonging to the adminis- 
trative officer. Concentration of responsibility fa- 
cilitates action, for which credit or blame can be 
definitely fixed. 

Various types of human activity differ mostly 
in form, while in substance there is an underlying 
analogy that makes them closely akin. To the most 
casual observer there may be little resemblance be- 
tween hospital trusteeship and the square circle, 
but 18 years of experience has developed an em- 
pirical knowledge that forces on me the inevitable 
conclusion that they are of the same family. 


RESPONSIBILITY OF THE GOVERNING BODY IN 
SELECTING THE SUPERINTENDENT 


CHRISTOPHER G. PARNALL, M.D., Rochester, New 
York: It is important that members of hospital 
boards give careful attention to selection of their 
own membership. Hospitals both public and pri- 
vate are often greatly handicapped by the astonish- 
ing ignorance of members of their boards. 

Attempts by boards to administer by committee 
or individual members the affairs of the hospital 
have proved inefficient and often disastrous. There 
should be no division of authority; administrative 
responsibility should center in a single individual 
who is employed for the purpose. Except for the 
executive committee, all committees should be 
advisory. 

The superintendent should be regarded always as 
the agent of the board. He should be responsible for 
the employment of all department heads and should 
be consulted regarding appointments to the medical 
staff. He must be a leader and should be left free 
to make decisions for which he is always held re- 
sponsible. A medical training is a distinct advan- 
tage. If a layman, he should have access to medical 
advice, and ability to judge of its soundness. He 
must be alive to the problems of the medical pro- 
fession and sympathetic with medical progress. 

Until hospital boards generally appreciate the 
necessity for executives of real caliber and offer 
inducement in opportunities and compensation, 
which will make hospital administration an at- 
tractive career, the individual board will face its 
major problem when it becomes necessary for it 
to obtain the services of an executive who can be 
relied upon to direct the destinities of a modern 
hospital satisfactorily to its board, its medical staff, 
and its community. 


HOW HOSPITAL TRUSTEES CAN KEEP ABREAST WITH 
THE ADVANCES IN HOSPITAL ADMINISTRATION 
MattHew O. FoLey, Chicago: The best, most 
practical, and most satisfactory way for a trustee 
to keep abreast of the times in hospital administra- 
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tion is for that trustee to attend board meetings 
regularly and listen to what the superintendent has 
to report. Besides giving an account of the current 
operation of the hospital, the progressive super 
intendent will try to help board members get an 
idea of trends and developments in the field, and 
so attendance at a properly organized and well con 
ducted board meeting is a practical education for a 
trustee. 

Reading journals, attending conventions and con 
ferences, actively working on committees are most 
helpful in keeping the trustee abreast with the ad 
vances in hospital administration. But if the trustee 
will attend board meetings, he will learn much about 
progress in the field of hospital administration 
which will make more valuable his service on the 
board. 

There are far too many hospital boards which 
utterly fail to appreciate the responsibilities of their 
superintendents and the relation of the superin 
tendent to the board. There are many hospital 
board meetings at which the superintendent is not 
permitted to be present, and there are too many 
hospitals in which the executive agent of the board 
is overwhelmed with detailed tasks, ranging from 
fixing a broken down piece of equipment to collect 
ing overdue accounts. 

Too many hospital boards employ a superinten 
dent presumably because they believe that this per 
son knows more about hospital administration than 
any of their number, and then they proceed to 
compel this superintendent to operate the hospital 
the way they want it operated. 

If the superintendent is given a voice at board 
meetings that is heard with due attention, if he is 
not hampered with trivial details, if he is accorded 
the co-operation and wholehearted support of the 
board, he will be able to render better service to 
all concerned and so will improve the administration 
of the hospital. 


REMOVING HOSPITALS FROM THE INFLUENCE 
OF POLITICS 

Joun A. McNamara, Chicago: Municipal, county, 
or tax-supported hospitals should be as much above 
suspicion as are our public schools and their ad 
ministration should be on as high a level, if possible 
on a higher level, because to hospitals is entrusted 
the task of returning to society the ill and the 
injured. 

When mismanaged institutions in which graft is 
rampant, in which death rates are high, and in 
which all ethics and standards of the medical pro- 
fession are openly disregarded, are removed from 
the list of hospitals approved by the American Col- 
lege of Surgeons, from the list of hospitals approved 
by the American Medical Association for interne 
training, and from all other lists, then, and not until 
then, will the municipalities clean house and give 
to the taxpayers institutions wherein the indigent 
sick and injured may be cared for in an adequate 


manner. 
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It is an imposition on our young doctors and in- 
ternes to subject them to the influence of poorly 
equipped, managed, and staffed institutions. They 
can only learn vicious tricks and take away with 
them into practice a large number of false ideas and 
no ideals at all. 

We must not neglect the health of the whole 
community; we must not allow members of society 
to die because of improper treatment while we sit 
idly by and politicians fatten on the misfortunes 
of citizens. It is time that all good hospitals band 
together and protest that politically dirty and cor- 
rupt institutions are removed from the lists of ac- 
crediting organizations; they must ask that a full 
survey be made of these institutions and that they 
be taken from the lists unless politics are completely 
divorced from all healing institutions. 

Discussion 

Epcar P. Hocan, M.D., Birmingham, Alabama: 
It must be recognized that to remove hospitals from 
the influence of politics is a difficult problem. So 
many tax-supported institutions are still under po- 
litical control because those who are responsible 
for the management of hospitals have not informed 
the people who are omnipotent in making laws, as 
to what form of government and administration is 
best for the hospitals. 

It is by legislative enactment that laws must be 
secured which will stabilize hospitals in government 
and remove them from the destructive influence of 
politics. In many states, counties, and cities this 
has been done. Alabama, many years ago, by 
legislative enactment created a non-political board 
for the control of Bryce Hospital for the insane. The 
State Board of Health of Alabama and the boards 
in each county are elected by the state medical 
society and county medical societies, respectively. 
They have entire authority and responsibility for 
the public health work of the state and the ex- 
penditure of the public health appropriations. 

For county and city hospitals a state law, creat- 
ing hospital boards consisting of five members, one 
of whom would be elected every 2 years for a period 
of 10 years, would be a most excellent one. Such a 
board would remove tax supported hospitals from 
the influence of politics. 

Non-political boards of tax supported hospitals, 
clinics, and dispensaries can limit the work to 
charity cases only. Political boards cannot. It is 
in the interest of the tax supported hospitals, the 
taxpayers, politicians, private hospitals, the medical 
and nursing professions, and the general good that 
politics be eliminated absolutely from the control 
of hospitals. 


HANDLING OF COMMUNICABLE DISEASES IN 
CONNECTION WITH A GENERAL HOSPITAL 
T. R. Ponron, M.D., Augusta, Georgia: To ac- 
cept and treat in a general hospital patients suf- 
fering from communicable diseases is a perfectly safe 
procedure, and in the smaller city where the num- 
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ber of such patients is not sufficiently great to 
warrant the construction and maintenance -of a 
special hospital for communicable diseases, it is the 
logical method of protecting other members of the 
community while giving the patients proper care. 

Correct diagnosis is the first great essential. !t 
is the unrecognized case that infects others and may 
even cause an epidemic. 

Proper prophylactic measures should be use 
Hospital attendants whether they are to attend 
communicable diseases or not should have all the 
recognized forms of immunization unless they are 
known to be immune. 

For the care of patients suffering from co: 
municable diseases proper facilities must be afforde:! 
Whenever possible, each patient should be placed 
in a room by himself. Failing the individual room, 
the next best facility is the cubicle in which a 
definite space is allocated to each bed and a parti:! 
partition placed at each side of this space. When t!:e 
cubicle cannot be provided patients can be acco 
modated with safety in the general ward so long 
as they are grouped properly and the beds spaced 
sufficiently apart. 

Antiseptics should have little place in the man 
agement of communicable diseases. For sterili 
tion of some articles used around the patient they 
are necessary, but the basin of biniodide so fre 
quently seen at the bedside is a menace which 
should be avoided. It gives a sense of security 
which is absolutely false. 

Soap and water are the key to proper technique. 
For 15 years I have used soap and water with cross- 
infection so rare as to be negligible. If one factor 
could be selected as the most important it would be 
running water. If you use plenty of soap and water 
and follow the dictates of medical science in mcis- 
ures of prophylaxis, you may be assured that in the 
general hospital patients known to be suffering from 
communicable diseases may be cared for with per- 
fect safety to other patients and to attendants 

Discussion 

WALTER C. D. Krrcuner, M.D., St. Louis: While 
it may be true that communicable diseases may be 
treated in general wards of hospitals in smaller com- 
munities, I believe that in the larger cities it i 
distinctly desirable to establish and maintain s«}) 
rate isolation wards. 

A careful diagnosis relative to infectious dise:ses 
is most important. No patient should be admiited 
to the general wards or open services where t\cre 
is a suspicion of communicable disease. Cases | hat 
are suspicious, such as typhoid, measles, diphth: ria, 
etc., should be very carefully examined so ‘hat 
proper assignment to the ward or division ma» be 
made. 

In the City Hospital, for instance, and espe ‘itlly 
in the children’s ward, all children are isolate! in 
rooms for a certain period until it is assured that 
infectious diseases may be ruled out. It is impor‘ant 
that preliminary examinations such as throat cul 











tures, blood cultures, etc., be made at the earliest 
possible moment so that the possibility of infection 
may be determined. 

Unless the hospital is provided with proper facil- 
ities for handling communicable diseases, it is dif- 
ficult to prevent the spreading of contagion. Chlor- 
inated lime is an important preparation in handling 
infectious diseases because it has a distinct anti- 
septic value and can be used readily and easily. 


THE INDIVIDUAL DOCTOR’S RESPONSIBILITY 
FOR CLINICAL RECORDS 


WaLteR F. Core, M.D., Greensboro, North 
Carolina: We as physicians are responsible for clini- 
cal records. We are not only responsible; we are 
obligated, first of all, to our hospital organization. 
The standing of a hospital in a community affects 
the standing of its staff. Its organization depends 
upon the loyalty of its members. 

We are obligated to our colleagues, especially 
to the future physicians now in the making. Care- 
ful directions and records of the blunders we have 
made will act as a beacon light to warn them of 
impending danger. 

The records that we make are future protection 
to ourselves in legal matters. Again, it gives us a 
better grasp, a broader viewpoint of our case, which 
enables us to formulate a clearer and more concise 
idea of the pathology involved. When we make a 
record of a case, we are writing the life history of 
our association with the medical profession. 

Our obligation is greatest to our patients. Every 
patient is entitled to a careful and concise record 
of our findings so that in case of necessity it may be 
used to his advantage in the future. The record 
enables the physician to make a finer diagnosis of 
his case, and thus to better fulfill his duties as con- 
sultant and surgeon. 

Do you direct your staff to make these histories 
because they are required by the American College 
of Surgeons, or do you insist upon them because 
of the value of the record? Has it ever occurred 
to you to meet with the staff of your hospital, bring- 
ing with you the criticism of your records by the 
American College of Surgeons for discussion, so that 
better co-operation may be enlisted? It should be 
remembered that one of the chief criteria upon which 
the American College of Surgeons classifies your 
hospital is based upon the completeness, clearness, 
and accuracy with which you record the work ac- 
complished by your staff. 


Discussion 
_ Dewe.t Gann, Jr., M.D., Little Rock, Arkansas: 
[here is no department in the hospital where the 
co-operation of the doctor is more essential than in 
the record room. Here the doctor and the record 


librarian need the help and co-operation of each 
other in order to secure records of efficient clin- 
The record librarian of today invites 
and appreciates constructive criticism of her de- 
partment. She realizes that without such criticism 


ical value. 
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from the doctors who are in a position to recognize 
the scientific value of a record, her records will be 
valueless. No matter what amount of ability the 
record librarian possesses, or how progressive she 
may be, she cannot succeed in producing scientific 
case records without the intelligent and vigilant 
co-operation of every doctor. 

Just as the officials of any commercial organiza- 
tion are entitled to know the reasons of the profit 
and loss in the business, so also the hospital manage- 
ment has a right to an accurate and honest report 
of the medical service rendered in its hospital. 
Medical science will be advanced by the accumula- 
tion of such data. Authoritative statistics of one 
hospital combined with those of other hospitals will 
furnish material for research. As practically all 
advancement in medical science has been achieved 
through research work, it is the duty of every 
doctor to contribute his knowledge to its promotion. 
Although hospital records have been greatly im- 
proved in recent years, they are still found to be 
inadequate, as has been highly emphasized in the 
present research work on cancer. In order to over- 
come this disadvantage, the American College of 
Surgeons has adopted special cancer sheets which 
are well worth consideration. 

An office-hospital routine which I prepared and 
am still using at St. Vincent’s Infirmary is outlined 
here in the hope that it may be helpful: 

1. During the examination of a patient in the 
office I dictate in code to a nurse the working diag- 
nosis and what I propose to do. 

2. When the nurse takes the patient into an ad 
joining room so that his clothing may be adjusted, 
she prepares an admission slip in code which the 
patient takes to the hospital with instructions to 
hand it to the record clerk on arrival. 

3. After the clerk at the hospital has assigned 
the patient to a room the slip is handed to a graduate 
nurse in charge of my patients at the hospital who 
transfers the working diagnosis on the slip to the 
progress record together with my recommendations 
for hospital procedure. I need not see the patient 
further that day unless I so desire, and the following 
morning the chart is brought to the operating room 
with the patient. It is only necessary for me to 
consult the progress record to know what I am 
to do for the patient, and unless I have been notified 
of some oversight or irregularity, I know the pa- 
tient is ready for operation. 

4. On completion of the operation I dictate to 
a dictaphone the postoperative diagnosis, findings, 
and procedure. 

5. After the morning’s work is completed, the 
hospital stenographer transcribes the dictation to 
the “operative chart” and this becomes a part of 
the record. 

6. When the patient is discharged from the hos- 
pital my nurse prepares a card, similar to the usual 
summary card which is sent to my office for ready 
reference, containing all necessary data for essential 
follow-up, financial and otherwise. 
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This system takes care of all essential data except 
the history, physical examination, and laboratory 
work at the hospital. 


THE VALUE AND SCOPE OF MEDICAL SOCIAL 
WORK IN THE HOSPITAL 

GRACE BEALS FERGUSON, St. Louis: It is true 
that medical social work has made its most signifi- 
cant contribution in the study and treatment of 
medical rather than surgical problems. The reason 
for this is perhaps obvious, in that medical problems 
are much more frequently complicated by personal 
and environmental situations than are those dealt 
with by the surgeon. The treatment of diabetes 
or tuberculosis, for example, depends upon the 
emotional acceptance of the regimen, the economic 
status, and the participation by the patient to a far 
greater degree than does the treatment of a fracture. 

There are, however, two aspects of surgical treat- 
ment to which experience has shown that the social 
worker can make a valuable contribution; first, in 
regard to follow-up; and second, in regard to the 
adjustment of mental and emotional concomitants 
which we know today can seriously complicate the 
treatment of patients cared for by a surgeon. 

Social studies have shown that efforts on the part 
of the social worker to secure the return of a patient 
for a follow-up examination after a period of time 
has elapsed are usually unsuccessful. On the other 
hand, if the social worker interviews the patient 
when he is first being admitted to the clinic or hos- 
pital, lapses and failures to return decrease notice- 
ably. 


It is the social worker’s responsibility to counter- 


act any adverse objective factors in the patient’s 


environment. She can be of untold assistance to 
the surgeon in helping the patient adopt a better 
mental attitude toward his condition, and encourag- 
ing him to co-operate with the doctor and the hos- 
pital so that his recovery from the operation may 
be effected in as brief a time as possible. 


Discussion 

RoBEerRT E. Nerr, Iowa City, Iowa: Time was 
when the hospital was merely a boarding house for 
the sick paying no more attention to its discharged 
patients than hotels today pay to their departing 
guests. The hospital should be vitally concerned 
in the discharged patient and assume responsibility 
to the extent that interest is maintained in the pa- 
tient until he becomes restored to a normal social 
environment after leaving the hospital. 

The follow-up work on discharged patients is the 
direct responsibility of the social service department 
and enables the hospital to round out the treatment 
of patients and restore them to normal environ- 
ment; in other words, finish the job. Without 
follow-up work on patients, the hospital has no as- 
surance that the job has been completed and may 
expect to have back on its hands many patients 
whose hospital treatment has been for naught, 
chiefly for the reason that proper control during 
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convalescent care had not been exercised over the 
social factors necessary for a complete cure. 

To handle this problem adequately for the ho 
pital, there must be trained workers who posses 
specialized training in the basic principles of socia! 
work, together with knowledge bearing on etiolog 
methods of treatment, and prognosis in the variou 
diseases. The proper handling of the patient from 
the standpoint of social needs must be based large! 
upon medical factors of which the social worker 
must have at least a general knowledge and which 
must be supplemented by the directions and finding: 
of the physician. 

Many hospitals have established social service 
departments on the justification of economic con 
siderations. Financial investigation of prospecti 
patients by social service has rendered very definiie 
financial benefits to the hospital. Also, the matter 
of the rapid turnover of patients which represents 
an economic factor of no small importance, is great!y 
aided by social service. 

If we are to treat the patient as well as the <is- 
ease, we must treat him personally, emotionally, 
and socially—this may be accomplished through the 
means of well trained and experienced social workers 


HOW THE MEDICAL SOCIAL WORKER CAN ASSIS! 
IN THE PRESENT ECONOMIC SITUATION 


Rut Lewis, St. Louis: The time at which the 
social worker touches most directly the economic 
affairs of the hospital is on the admission of patients 
This is not a routine procedure, and because of its 
large social components may logically be performed 
by a social worker. She may determine the patient's 
eligibility for admission, set the rate he is to pay, 
and as well influence the collection of the account. 

At a time when free and part pay beds are at a 
premium, the selective utilization of those available 
is a grave responsibility of the hospital even though 
the choice of who shall occupy a particular free bed 
may not swell the income of the hospital. The medi- 
cal social worker either through her previous con- 
tacts with the patients in the clinic or her relations 
with other social agencies may be able to contribute 
information about the patient which will help to 
make a wise decision regarding his admission. 

The pressure on the free and part pay beds may 
be partially relieved in many hospitals by the ei- 
forts of the social worker in reducing the leng'': ol 
stay of patients. In cases where a close working 
relationship exists between the physician ani the 
social worker, and a plan for the after-care o! the 
patient has been made before the patient’s a: 
sion or early thereafter, the average length oi stay 
has been markedly reduced. 

When patients are refused admittance to the |os- 
pital and feel that they are being unreasonably 
treated because the hospital is not full and is par- 
tially supported by the community, it is the social 
worker’s problem to interpret the hospital’s present 
situation and demonstrate convincingly the prac 
tical alternative of home care. 
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It is in service to patients that the social service 
lepartment makes its greatest contribution to the 
hospital. In order to insure complete treatment to 
its patients the hospital must know the social situa- 
ions complicating medical care. These the medical 
social worker supplies. She is also interpreting the 
hospital’s financial limitations and needs. The 
family, the employer, the minister, the school 
teacher, the lodge brother, the judge, the family 
physician are all channels through which the social 
worker may pass on this information of the hospi- 
tal’s services and needs through her daily contacts 
on behalf of individual patients. 


THE ROLE OF THE SOCIAL WORKER IN THE 
DIAGNOSIS AND TREATMENT OF CANCER 


ILEANOR COCKERILL, St. Louis: Cancer, a dis- 
ease ranking second as a cause of death in the 
United States, offers a real challenge to the social 
worker. As the medical profession seeks to perfect 
the diagnosis and treatment of this disease, there is 
an increasing realization of the vital influence of the 
social factors which are involved. 

The social worker’s task is to understand as com- 
pletely as possible the problem of each individual 
patient. She arrives at this understanding by ac- 
quainting herself with the details of his physical 
condition—the type and stage of the cancer, the 
therapy advised, and the possibility of arrest or 
cure—and by inquiring into his social situation 
which enables her to evaluate the possible effect of 
the disease and the obstacles to treatment and ob- 
servation which may arise. With this information 
in her possession, she is equipped to bring to the 
aid of the surgeon any pertinent observations she 
has made which have a bearing upon his plan. She 
becomes adviser and interpreter to the patient and 
his family, supplementing earlier explanations by 
the surgeon, anticipating and meeting difficulties 
in carrying out the plan of treatment, and bringing 
into action any other social adjustment indicated. 
Community contacts are strengthened and new 
resources enlisted. 

If the social worker is successful in her rédle, 
there will be no necessity for the follow-up of de- 
linquent patients. The foundation she lays through 
interpretation and guidance is permanent and last- 
ing. The surgeon will be able to complete his diag- 
nostic study, to carry out a plan of treatment and 
observe the results through the years which follow. 
As the social worker carries on her program with 
the patients assigned to her care, she becomes an 
effective channel through which information about 
cancer can be disseminated to the general public. 
She thus contributes to the diagnostic, treatment, 
research, and educational phases of the cancer 
program through her rdle as interpreter to surgeon, 
patient, and community. 


Discussion 


Frank L. Rector, M.D., Evanston, Illinois: 
Granted the co-operation of the attending physi- 
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cian, which it is inconceivable not to have, the 
problem of the social worker is to bring to the physi- 
cian and the hospital regular reports of the health 
and welfare of the patient. No fixed rules can be 
laid down by which this may be done. It is largely 
dependent upon the common sense of the social 
worker and her ability to take advantage of all 
resources that will be of assistance in her work. 

The social worker is aided greatly in her work if 
she is also a trained nurse. She can then evaluate the 
conditions with a professional eye as well as with her 
social training, and can thereby render a twofold 
service that is of special value. 

In almost every instance it is best to tell the 
patient that he has cancer. This is now done in 
some hospitals doing cancer work and results in 
the best co-operation between the staff and the 
patients. 

Should convalescent cancer patients, especially 
hopeless cases, be cared for in the hospital or in 
their homes? One large cancer hospital, the Me- 
morial Hospital in New York, has answered this 
question by getting such patients out of the hos- 
pital at the earliest possible moment and back at 
home among friends and relatives. Here they are 
cared for by home visitors, trained nurses with 
experience in social work. These visitors render a 
splendid service by their regular visits to these pa- 
tients, at times only for a friendly call and again 
as nurses to render such professional care as is 
indicated. The medical staff of this hospital has 
repeatedly stated in public that it would never 
recommend special cancer work in any hospital un- 
less and until such a follow-up is available in the 
homes of its patients. 


A MODERN MEDICAL AND SURGICAL CHEST 
SERVICE AT BARNES HOSPITAL 

Jacos J. Sincer, M.D., St. Louis: That the 
medical and surgical chest service at Barnes Hos- 
pital was begun in a space formerly used as a stor- 
age room for trunks is ample evidence to prove that 
good work can be done with limited facilities so 
long as the personnel is properly trained and willing. 

Particular emphasis has been placed upon diseases 
of the lungs in this department but the scope of 
thoracic surgery is by no means confined to those 
organs. Because of the development of safe methods 
of approach and attack, not only do many lesions 
of the lung respond to surgical measures, but various 
intrathoracic tumors can now be safely removed, 
and even certain conditions of the heart itself can 
be attacked successfully. 

At the present time we have a large fluoroscopy 
room, well ventilated, two operating rooms con- 
nected with the fluoroscopy room which is also con- 
nected with the chest radiographic room. The doors 
are wide enough so that a patient can be rolled into 
the various rooms without having to leave his bed 
and all necessary examinations, and treatments 
made. A large right-angled room, used as a passage- 
way to and from the fluoroscopy room, has X-ray 
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boxes and stereoscopic apparatus; the walls have 
moldings so that exhibitions of unusual chest photo- 
graphs can be displayed for meetings and conven- 
tions. Private offices for the medical staff and secre- 
tary, and a large classroom and dressing rooms com- 
plete the physical equipment. 

The second floor of the new Rand Johnson Me- 
morial Building of Barnes Hospital was set aside 
for patients requiring treatment in the thoracic 
field. This floor is connected by halls with the diag- 
nostic service. It is modeled after the best tuber- 
culosis sanatoria with porch facilities for all patients. 
A graduate nurse, especially trained in thoracic 
diseases, spends her entire time in the chest service 
and a secretary looks after records, lantern slides, 
and teaching paraphernalia; both add greatly to 
the usefulness of this division for purposes of train- 
ing and instruction. A special library in this field 
is rapidly becoming accumulated. 

The chest floor in the Rand Johnson Memorial 
Building furnishes the best possible conditions for 
the care and treatment of chest patients; gives 
facilities for isolation; is flexible so that the number 
of patients can readily, and on short notice, be 
increased or diminished; is so arranged that pa- 
tients desiring or needing accommodations varying 
from the free ward patient, ward pay patient, semi- 
private patient, to the private patient can be re- 
ceived; the time of the professional personnel, 
including the visiting doctors, internes, nurses, 
dietitians, attendants, orderlies, in fact all who come 
in contact with the patients, is conserved to the 
greatest possible extent. 


Discussion 
Louis H. BurtincHamM, M.D., St. Louis: Shall 
patients with tuberculosis be admitted to general 


hospitals? Outstanding authorities on tuberculosis 
are agreed that tuberculous patients should be ad- 
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mitted to general hospitals where provisions can 
be made for their care. 

Sanatoria are often too far removed from large 
medical centers. Moreover, the close connection 
of the large community hospital with teaching 
facilities makes it possible for future medical men 
to have the benefit of learning how to diagnose and 
treat such cases under discussion. 

It is necessary for the general hospital to meet 
the advances made in thoracic work and to adopt 
the proper facilities in line with changing conditions. 


Epitor’s NOTE—Two afternoons during the Hos 
pital Conference were devoted to round table con 
ferences dealing with administrative, professional, 
economic, and social problems affecting hospitals. 
The Tuesday session was conducted by R. ( 
BuerkI, M.D., Madison, Wisconsin, superintendent, 
State of Wisconsin General Hospital; the Wednes 
day session by RosBert Joxtty, Houston, Texis; 
superintendent, Memorial Hospital. 

Thursday, October 20, the closing day of the 
Hospital Conference, was given over to depart- 
mental demonstrations in the Jewish and St. Mary’s 
Hospitals, conducted by the superintendents with 
heads of departments, and included the following 
demonstrations and discussions: preparedness ior 
emergencies in hospitals; operating room manage- 
ment and procedure in handling major operations; 
food service with various types of tray set-ups, 
general and special or therapeutic diets; handling 
supplies; staff education and nurses’ conferences: 
organization of the hospital with exhibition of 
organization charts; admission of patients with 
complete procedure; nursing administration and 
nursing service; problems associated with clinical 
records and complete record system; organization 
and management of the pediatric division with 
demonstration of certain procedures. 





